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LETTER  OF  TRANSMITTAL. 


Department  of  the  Interior, 

United  States  Geological  Survey, 
Washington,  2>.  C,  N(yi^emher  ^7 .  1901. 

Sir:  I  havB  the  honor  to  transmit  herewith  a  manuscript  entitled 
North  American  Geologic  Formation  Names:  Bibliography,  Syn- 
onymy, and  Distribution,  and  to  request  that  it  be  published  as  a  bul- 
letin of  the  Survey. 

Verv  respe<;tfully, 

F.  B.  Weeks. 
Hon.  Charles  D.  Walcott, 

Director  United  States  Geological'  Survey, 
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NORTH  AMERICAN  GEOLOGIC  FORMATION  NAMESr.  JJIPUOG 
RAPHY,  SYNONYMY,  AND  DISTRIBUTION.' 


•  • .  ., 


By  F.  B.  Weeks. 


INTRODUCTION. 

This  publication  contains: 

(1)  A  list  of  all  North  American  sedimentary  formation  names, 
arranged  alphabetically  by  geographic  provinces  under  each  of  the 
larger  geologic  subdivisions  to  which  they  have  been  assigned^  in 
general,  by  various  authors. 

(2)  A  list  of  the  names  used  to  designate  a  particular  stratum  or 
aggregate  of  sedimentary  strata  within  the  area  of  North  America. 
It  is  arranged  alphabetically,  and  the  references  to  each  name  are  placed 
in  chronological  order.  E^ch  name  appears  in  this  list  as  it  is  used  in 
the  reference  cited.  The  references  refer  only  to  the  more  important 
descriptions  of  formations  or  discussions  of  correlation,  synonymy,  or 
nomenclature.  The  geologic  time-division  to  which  a  formation 
belongs,  and  the  State,  Territory,  or  country  in  which  it  occurs,  form 
a  part  of  each  entry. 

(8)  A  list  of  the  geographic  names  that  have  been  applied  to  masses 
of  igneous  rocks  occurring  in  North  America.  Only  those  names  that 
indicate  that  the  rocks  are  of  igneous  origin  have  been  included  in  this 
list.  All  names  of  metamorphic  or  other  rocks  of  uncertain  origin 
are  included  in  the  list  of  sedimentary  formation  names. 

(4)  An  index  list  of  formation  names. 

At  the  inception  of  this  work  it  was  seen  that  it  would  be  necessary 
to  read  carefully  every  article  or  book  on  geology  that  had  been  pub- 
lished in  order  to  be  certain  that  every  name  that  had  been  used  to 
designate  particular  strata  should  be  included  in  this  catalogue.  It 
waa  evident  that  the  necessity  for  an  early  completion  of  the  work  and 
the  limited  time  that  could  be  devoted  to  it  rendered  it  impossil)le  to 
adopt  such  a  plan.  Furthermore,  it  is  well  known  that  during  the 
early  years  of  geologic  literature  names  were  employed  so  loosely  that 
in  very  many  cases  it  is  impossible  to  determine  whether  it  was 
intended  to  use  the  name  merely  in  a  descriptive  sense  or  as  a  dis- 
tinctive formation  name.     It  may  happen,  therefore,  that  names  are 
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included  in  this  list  which  were  jicHb-intended  to  be  proposed  as  forma- 
tion names,  or  that  the  first-m'^Mon  of  a  name  subsequently  used  as  a 
distinctive  formation  oame.lias  been  omitted. 

This  work  not  qn^^  Jir^nts  a  list  of  formation  names,  and  their 
synonymy  apd'-correl&tions  as  given  by  authors,  but  also  serves  as  a 
bibliogr.<iplix''to£ihe  literature  describing  each  formation.  Mere  men- 
tions.of. opDlIri'ence  were  not  entered,  but  it  was  intended  to  include 
Klfe^'fiptions  of  a  formation  which  defined  it  either  wholly  or  in  part. 
•It-is  prolmbly  true  that  the  discrimination  as  to  what  is  a  sufficient 
description  to  entitle  the  reference  to  be  included  in  this  catalogue  has 
not  been  of  such  a  uniform  character  as  it  would  have  l)een  if  the  prep- 
aration of  the  catalogue  had  been  wholly  the  work  of  one  person;  but 
it  is  not  considered  less  valuable  on  this  acx?ount,  since  all  the  really 
important  descriptions  are  believed  to  have  been  included. 

No  attempt  has  been  made  to  indicate  the  synonymy  or  taxonomic 
value  of  any  formation  except  as  it  was  given  by  the  author  of  the 
reference  cited.  It  is  intended  to  refer  the  investigator  to  the  litera- 
ture of  any  North  American  geologic  formation  name,  and  he  must 
exercise  his  own  judgment  as  to  its  value  and  standing  as  a  formation 
name. 

The  work  of  preparing  this  bulletin  has  been  in  progress  for  nearly 
three  years.  It  has  been  interrupted  from  time  to  time  by  other  office 
and  field  work  of  the  author.  During  the  winter  of  1899-1900  it 
became  evident  that  this  work  must  be  completed  at  once  for  the  use 
of  members  of  the  United  States  Geological  Survey  in  assigning  names 
to  the  formations  which  were  being  delineated  on  the  folios  forming 
the  Geologic  Atlas  of  the  United  States.  The  Director  of  the  Survey 
requested  the  following  geologists  to  assist  in  completing  the  work: 
Messrs,  M.  R.  Campbell,  N.  H.  Darton,  J.  S.  Diller,  G.  H.  Girty, 
C.  W.  Hayes,  F.  H.  Knowlton,  F.  L.  Ransome,  G.  O.  Smith,  A.  C. 
Spencer,  T.  W.  Stanton,  J.  A.  Taif,  T.  W.  Vaughan,and  David  White. 
The  literature  that  then  remained  to  be  examined  was  apportioned 
among  these  gentlemen,  and  since  that  time  the  material  has  been 
brought  down  to  January  1,  1901,  by  the  author.  The  methods  of 
preparing  this  material,  previously  adopted,  were  followed  with  as 
much  uniformity  as  was  possible,  and  the  author,  as  well  as  geologists 
in  general,  is  greatly  indebted  to  these  gentlemen  who  assisted  in 
bringing  the  work  to  an  early  completion. 

In  the  discrimination  of  what  constitutes  a  sufficient  description  of 
a  formation  and  the  determination  of  the  problems  of  nomenclature, 
the  following  suggestions  are  offered.  These  represent,  in  brief,  the 
conclusions  of  the  author  as  the  result  of  his  studies  of  the  geologic 
literature  of  North  America. 

A  formation  which  is  associated  with  other  strata  at  the  particular 
locality  from  which  it  takes  its  name  should  be  defined,  either  by  its 
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lithologic  or  its  faunal  characters,  in  such  a  manner  that  the  reader,  or 
the  observer  in  the  field,  can  differentiate  it  from  the  other  strata  with 
which  it  occurs.  Where  a  name  is  given  to  a  series  of  strata  of  varied 
lithologic  character  and  of  wide  distribution,  the  general  characters 
of  the  lithologic  variations  and  the  stratigraphic  relations  should  be 
so  given  as  to  indicate,  approximately,  what  are  its  relations  to  other 
formations  of  the  same  or  related  provinces. 

In  determining  the  names  to  be  applied  to  formations  the  laws  of 
priority  and  prescription  (general  usage)  should  be  observed.  The 
name  first  given  to  a  definite  formation  or  series  of  strata  should  hold, 
unless  this  name  is  superseded  in  literature  by  another  which  has  come 
into  general  use.  In  the  latter  case  the  first  name  should  l>e  dropped 
for  this  formation;  and,  where  there  can  be  no  question  as  to  the  gen- 
eral iLsage  of  the  subsequent  name,  the  first  name  might  be  used  again 
for  a  different  formation  without  causing  serious  trouble.  Such  reuse 
would  certainly  be  very  advantageous  in  regions  where  there  are  few 
geographic  names. 

As  an  illustration,  the  name  Berkshire  limestone  was  first  applied  to 
ceiiain  limestones  in  western  Massachusetts.  Subsequently  the  name 
Stockbridge  limestone  was  employed  to  designate  this  formation  and 
has  since  come  into  general  usage  for  this  subdivision  of  the  Cambrian 
in  that  region.  The  name  Berkshire  limestone  has  therefore  become 
obsolete,  and  the  name  might  be  used  to  designate  some  other  forma- 
tion without  creating  confusion. 

The  duplication  of  formation  names  has  become  a  serious  matter,  as 
will  be  seen  from  an  examination  of  this  list.  It  seems  very  desirable 
that  in  the  future  there  should  be  no  further  duplication;  new  names 
should  replace  those  which  can  not  hold  their  present  varied  definitions; 
thus  in  time  all  the  present  discrepancies  in  the  nomenclature  of  forma- 
tions would  disappear  from  geologic  literature. 

It  is  the  intention  of  the  writer  to  continue  this  list  in  the  yearly 
publication,  Bibliography  and  Index  of  North  American  (leology,  etc., 
under  the  subheading,  ''Geologic  formations  described." 
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Rejjort  on  Geology  of  Mercer  County. 

Report  on  Geology  of  Lincoln  County. 

Report  or  Geology  of  Henry,  Shelby,  and  Oldham  Counties. 

Report  ou  Geology  of  Mason  County. 

Report  on  Geology  of  Garrard  County. 

Report  on  Geology  of  Spencer  and  Nelson  Counties. 

Report  on  Geology  of  Bath  and  Fleming  Counties. 

Norwood  (C.  J. ),  Report  on  the  Geology  of  the  Region  Adjacent  to  the  Louis- 


ville, Paducah  and  Southwestern  Railroad. 

—  Knott  (W.  T.),  Report  on  the  Geology  of  Marion  County. 

—  Loughridge  (R.  H. ),  Report  on  Geology  of  Clinton  County. 

Report  on  the  Geological  and  Economical  Features  of  the  Jackson 

Purchase  Region. 
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Kentucky  Geological  Survey:  Mather  (W.  W. ),  Report  on  a  Geological  Reconnois- 
sance  of  Kentucky  in  1838. 

Orton  (Edwanl),  Report  on  the  Occurrence  of  Petroleum,  Natur?!  (ias,  and 

Asphalt  Rocks  in  Western  Kentucky. 

Leland  Stanford  Junior  University:  Geology  and  Paleontology,  No.  1. 

Louisiana  State  Geological  Survey:  Part  V,  1889. 

State  University  Reports,  1869,  1870,  1871;   Preliminary  Survey  by  Agricul- 
tural Station. 

Hilgard  (E.  W. ),  Preliminary  Report  of    a  Geological   Reconnoissance  of 

I»uisiana.     New  Orleans,  1869. 

Supplementary  and  Final  Report  of  a  Geological  Reconnoissance  of  the 

State  of  Louisiana.     New  Orleans,  1873. 

Hopkins  (F.  V.),  Second  Annual  Report  of  the  Geological  Survey  of  ixmisi- 

ana,  in  Annual  Report  of  Supervisors  of  the  State  University  for  1870-71. 

Third  Annual  Report  of  Geological  Survey  of  lx)uisiana,  in  Annual 


Report  of  Supervisors  of  the  State  University  for  1871. 
Maine  Geological  Survey:   Jackson  (Chas.  J.),   First,  Second,  and   Third  Annual 

Reports. 
Hitchcock  (C.  H.),  Preliminary  Report  on  Natural  History  an<l  Geol<igy  of 

Maine,  Vols.  I-II. 
Maryland  Academy  of  Science:  Transactions,  Vol.  I,  1888-1892. 
Maryland  Geological  Survey:  Ducatel  (J.  T.),  Annual  Reports  of  the  Geologist  of 

Maryland,  1836-1840. 

Tyson  (Philip  T.),  State  Chemist,  First  Report,  1860. 

State  Chemist,  First  Report,  1862. 

Higgins  (James),  Annual  Reports,  1-6. 

Maryland;  Its  Resources,  Industries  and   Institutions,  1893.     Vols.    I-III 


(Clark),  Allegany  County,  1900. 
Massachusetts  Geological  Survey:  Final  Report  by  E.  Hitchcock,  1841. 

Economic  Geology,  1832  and  1838. 

Report  on  Geologic  Map,  by  W.  0.  Crosby. 

Michigan  Geological  Survey:  Annual  Reports  of  the  State  Geologist,  D.  Houghton, 

1837-1843,  1-7. 

Winchell  (A.),  First  Biennial  Report  of  Progress,  1861. 

Report  of  Progress  for  1870. 

Geological  Survey  Reports,  Vols.  I- VII,  Part  I. 

Report  of  State  Board  of  Geological  Survey  for  1891-92,  published  1893. 

Commissioner  of  Mineral  Statistics,  Annual  Reports,  1877-1891,  1895-1897. 

Reports  of  State  Geologist  (D.  Houghton)  relative  to  State  Salt  Springs,  1839, 


1840,  1843. 

—  Winchell  (A.),  1866,  The  Grand  Traverse  Region. 

—  Morley  (F.),  1882,  second  edition,  Michigan  and  it^  Resources. 

—  Lawton  (C.  D.),  1886,  Michigan  Mineral  Resources. 
Foster  and  Whitney,  Report  on  the  Geology  and  Toix)graphy  of  a  Portion 


of  Lake  Superior  Land  District,  Parts  I-II. 
Minnesota  Academy  of  Science:  Bulletin,  Vols.  I-III. 
Minnesota  Geological  and  Natural  History  Survey:  Annual  Rei)orts,  1-24. 

Final  Reports,  Vols.  I-IV. 

Winchell  (A.),  Report  of  a  Geological  Survey  of  the  Vicinity  of  Belle  Plaine, 

Minn.     St.  Paul,  1872. 

Reports  of  State  Geologist,  Henry  H.  Eames,  1865,  1866. 

Eames   (Henry  H.),  Geological   Reconnoissance  of   Northern,   Middle,  and 


Other  Counties.     St.  Paul,  1867. 
Mississippi  State  Geological  Survey:  Waites  (B.  L.  C. ),  Refwrt  on  the  A^mv\\V\\T«i 
and  Geology  of  Mississippi,  1884. 
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MiaBispippi  State  Geological  Sarvey :  Harper  (L. ),  Ppeliminary  Report  on  the  Geology 

aiul  Agriculture  of  the  State  of  Miaeiaeippi,  1857. 
Hilgard  (E.  W.),  Reports  on  the  Geological  and  Agricultoral  Survey  of  the 

State  of  Miaeifleippi,  1858,  1860. 
MiflHouri  Geological  Sar\'ey:  Firat  and  Second  Annual  Reporta,  1855,  by  Swallow; 

Thinl  Report,  1857;  Fourth  Report,  1859;  Fifth  Report,  1861. 

Rei)orta,  1855-1871,  Broadhead,  ;>!eek,  and  Shiunard. 

Report,  1873-74,  Broadhead  and  Norwood. 

Repf>rt,  1871-72. 

Hager  (A.  D.),  Annual  Report  of  tlie  State  Geologist,  1871. 

Swallow,  (geological  Report  on  Country  along  Line  of  South  western  Branch 

of  Pacific  Railroad. 
Vols.  I-XII. 


National  Geographic  Magazine,  Vols.  I-XI. 

Nebraska  Academy  of  Science:  Publications,  I-Ilt. 

New  Brunswick  Natural  History  Society:  Bulletin,  Vols.  I-III,  1897,  Noe.  16-17. 

Newfoundland,  (leological  Survey  of  the  Province  of.     ^Vnnual  Reports,  1839-1842, 

by  Abraham  Gesner. 
New   Hampshire  (Geological   Survey:    Hitchcock   (C.    H.),  The  (Geology  of    New 

Hampshire,  Vols.  I-III. 

First  Annual  Report  on  the  Geology  and  Mineralogy  of  the  State  of 

New  Hampshire,  1869. 

Second  Annual  Report  on  the  Geology  and  Mineralc^*  of  the  State  of 

New  Hampshire,  1871. 


Jackson  (Chas.  T. ),  Final  Rejiort  on   the  Geology  and  Mineralogy  of  the 

State  of  New  Hampshire,  1844. 
Report  for  the  year  1870  of  the  Geological  Survey  of  the  State  of   New 

Hampshire. 

Report  for  1871. 

Report  for  1872. 

New  Jersey  Geological  Survey:  Rogers  (II.  D.),  Annual  Report,  1836. 

Cook  (G.  H.),  Report  on  (teology  of  Cape  May  (bounty,  1856. 

(Geology  of  New  Jersey,  1868. 

Annual  Reports  for  1854,  1855,  1856,  1857,  18613,  1864,  1865,  1866,  1867,  1868. 

Final  Report,  1869,  1870,  1871,  1872,  1873,  1874,  1875,  1876,  1877,  1878,  1879, 

1880,  1881,  1882,   1883,  1884,  1885,  1886,  1887,  1888,  1889,  1890,  1891,  1892, 

1893,  1894,  1895,  1896,  1897,  1898,  1899. 

Report  on  Clay  Deposits  of  New  Jersey,  1878. 

Final  Report  by  Henry  I).  Rogers,  Philadelphia,  1840. 


New  Orleans  Academy  of  Sciences:  Proceedings,  Vol.  1,  No.  1,  1854;  No.  2,  1888. 
Newport  Natural  History  Society:  Proceedings,  Documents  Nos.  1-7. 
New  York  Academy  of  Science:  Annals,  Vols.  1-XII;  Transactions,  Vols.  I-XVI. 
New  York  Geological  Survey;   Natural  History  of  New  York,  Geology  of  New  York, 

Part  I,  by  W.  W.  Mather;  Part  II,  by  E.  Emmons:  Part  III,  bv  L.  Vanuxem; 

Part  IV,  by  J.  Hall. 

Agriculture  of  New  York,  by  E.  Emmons,  Vols.  I-V. 

Paleontology,  Vols.  I- VIII. 

Annual  Reports  on  Geological  Survey  of  New  York    1-V,  18:^7-1841,  Mather, 

Emmons,  Vanoxem,  and  Hall. 

Annual  Reports  of  State  Geologists  (Hall),  1-17. 


New  York  Lyceum  of  Natural  History:  Proceedings,  Vols.  I-XI. 

New  York  State  Museum:  Annual  Reports,  1-49;  50,  Vol.  I;  51,  Vols.  I-II. 

Bulletins,  1-39. 
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North  Carolina  Creological  Survey:  Olinstead  (D.)»  Report  of  the  Geology  of  North 

Carolina,  Part  I,  1824;  Part  II,  1825. 
Kerr  (W,  C.)»  Report  of  ProgreBB  of  the  Geological  Survey  of  North  Carolina, 

1865. 

Report  for  1866-67. 

Report  of  the  Geological  Survey  of  North  Carolina,  Vol.  1,  1875. 

Appendix  to  Report  of  1873. 

Bulletina,  1,  3-7,  9-11,  13. 

first  Biennial  Report  State  Geologist,  1803. 

Emmons,  Report  on  his  Geological  Survey  of  North  Carolina.    Raleigh,  1852. 

Report  on  the  Midland  Counties  of  North  Carolina.    Raleigh,  1856. 

Nova  Sootian  Institute  of  Science:  Proceedings  and  Transactions,  Vols.  I-X,  Part  I. 
Ohio  Greological  Survey,  Vols.  I- VII. 

Paleontology,  Vols.  I-II. 

Third  Oi^ganissation,  Vol.  I. 

Mather  (W.  W.),  First  and  Second  Annual  Reports  of  the  Geological  Survey 

of  the  State  of  Ohio,  1838. 
Report  on  State  House  Artesian  Well  at  Columbus,  Ohio,  1859. 


Newberry  (J.  S.),  Reports  of  Progress,  1868,  1869,  1870,  1871. 

Report  on  State  House  Artesian  Well  at  Columbus,  Ohio. 

Creological  Survey  of  Ohio,  its  Progress  in  1869,  published  in  1870. 

Annual  Reports  of  the  State  Inspector  of  Mines,  1-6,  9,  12-22. 

Orton,  Preliminary  Report  on  Petroleum  and  Inflammable  Gras,  1866. 

Ohio  Mining  Journal.     Vol.  I,  No.  4;  Vol.  II,  Noe.  1-3;  Vol.  Ill,  No.  1. 

Ottawa  Naturalist,  Vols.  I-XIV. 

Pacific  Railway  Survey,  Vols.  I-XII. 

Pennsylvania  Geological  Society:  Transactions,  Vol.  I,  1835. 

Pennsylvania  Geological  Survey:  Annual  Report,  1885;  Annual  Report,  1886;  Parts 

I-IV,  1887. 
Reports  AA,  C,  CC,  CCC,  C*,  C*,  C*,  D,  DD,  D«;  Parts  I,  II,  E,  F,  P,  F*,  G, 

G«,  G«,  G*,  G*,  G«,  G^  H,  H«,  H»,  H*,  H*,  H«,  H^  I,  P,  I»,  I*,  P,  J,  K,  K«.  K», 

K*,  Q,  Q»,  Q>,  Q*,  R,  R«,  T,  T«,  T»,  T*,  V,  V«. 

Rogers'  Annual  Reports,  I-VI. 

Geology  of  Pennsylvania,  Vols.  I-II,  1858. 

Lesley's  Final  Reports,  Vols.  I-III. 


Pennsylvania  State  College:  Annual  Report  for  1896,  Appendix. 
Philadelphia  Academy  of  Natural  Sciences:  Proceedings  1843-1900,  Parts  I-II. 

Journal,  Vols.  I-X. 

Portland  Society  of  Natural  History:  Journal,  Vol.  I,  No.  I,  1864. 

Proceedings,  Vol.  I,  1861-1869. 

Quebec  Literary  and  Historical  Society:  Transactions,  new  series,  V^ols.  I-XXII. 
Rhode  Island:  Report  of  Greological  and  Agricultural  Survey,  by  Chas.  T.  Jackson, 

1840. 
Rochester  Academy  of  Science:  Proceedings,  VoIh.  I,  II,  and  III,  brochure  1  and  2. 
St.  Louis  Academy  of  Science:  Transactionp,  Vols.  I-IX,  Nos.  1-8;  Vol.  X,  Nos.  1-8. 
San  Antonio  Scientific  Society:  Proceedings,  Vol.  I,  Nos.  1-2. 
School  of  Mmes  Quarterly,  Vols.  I-II,  IV-XX. 
Science,  Vols.  I-XXIII;  new  series.  Vols.  I-XII. 
Sedalia  Natural  History  Society:  Bulletin,  1885. 
Smithsonian  Institution,  Annual  Reports,  1851-1896.  46  volumes. 

Miscellaneous  Collections,  Vols.  1-XL. 

Contributions  to  Knowledge,  Vols.  I-XXXVI,  XXXVIIl,  XL;  8  specia) 

publications. 
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South  Carolina  Geolonncal  Survey:  Tuomey  (M.),  Report  on  the  Geology  of  South 

Carolina,  1848. 
Lieber  (O.  M.),  Annual  Reports  on  the  Survey  of  South  Carolina,  1866, 1858, 

1859,1860. 
South  Dakota  Geological  Survey:  BuUetinci,  Nob.  1-4. 
Technology  Quarterly,  Vole.  III-XIII. 
Tennessee  Geological  Survey:  Troost  (G.),  Annual  Reports  (Third  to  Ninth). 

Safford  (J.  M.),  Geology  of  Tenneaeee,  1869. 

Geological  Reconnoissance  of  Tenneaeee,  First  Report,  1856. 

Killebrew  (J.  B.)  and  Safford  (J.  M.),  Resources  of  Tennessee,  1874. 

Safford  (J.  M. )  and  Killebrew  ( J.  B. ),  Elementary  Geology  of  Tennessee,  1876. 

Texas  Academy  of  Sciences:  Transactions,  Vol.  I,  Nos.  1,2;  Vol.  II,  No.  1;  Vol.  111. 
Texas  Geological  Survey:  Annual  Reports,  1-4;  Bulletins,  Nos.  1-3. 

Dumble  (E.  T.),  Report  on  the  Brown  Coal  and  Lignites  of  Texas. 

First  Report  of  Progress,  1889. 

Shumard  (B.  F. ),  First  Report  of  Progress  of  the  Geological  and  Agricultural 

Survey  of  Texas,  1859. 
Buckley  (S.  B.),  A  Preliminary  Report  of  the  Geological  Survey  of  Texas, 


1866. 

First  Annual  Report  of  Geologic^  Survey  of  Texas,  1874. 

Second  Annual  Report  of  the  Geological  Survey  of  Texas,  1876. 


Shumanl  (George  G.),  A  Partial  Report  on  the  Geology  of  Western  Texas. 

Austin,  1886. 
The  Virginias,  Vols.  I-VI. 
Torrey  Botanical  Club:  Bulletin,  Vols.  I-XXVI. 
United  States  and  Mexican  Boundary  Survey:  Vols.  I-III. 
Unite<i  States  Census,  Tenth,  Vols.  XI-XIII. 

United  States  Chief  of  Engineers:  Reports,  1873,  1874,  1875,  1876,  1878,  1879. 
United  States  Exploring  Expedition  under  Command  of  Captain  Wilkes,  Vol.  X; 

Geology  by  J.  G.  Dana.     Philadelphia,  1849. 
United  States  Geologic^al  Survey:  Annual  Reports,  1-20. 

Monographs,  1-31;  32,  Part  II;  33-39. 

Bulletins,  1-172. 

Folios  1-59,  61-65. 

Hawley  sheet. 

Baltimore  Geologic  sheet. 

United  States  Geographical  and  Geological  Survey  of  the  Roi'ky  Mountains  Region: 

Gin>ert  (G.  K.),  Geology  of  the  Henry  Mountains. 

Dutton  (C.  E.),  Geology  of  the  High  Plateau  of  Utah. 

Newton  and  Jenney,  Geology  of  the  Black  Hills  of  Dakota. 

Powell  (J.  W.),  Report  on  the  Lands  of  the  Arid  Region  of  the  United 

Stat«s,  with  a  more  detailed  Account  of  the  Landn  of  Utah. 

Report  on  the  Geology  of  the  Eastern  Portion  of  the  Uinta  Mountains  and  a 


Region  of  Country  Adjacent  Thereto. 
United  States  Geographical  and  Geological  Survey  of  the  Territories:  Annual  Reports, 

1-12. 

Bulletins,  Vols.  I- VI. 

Monographs,  Vols.  I-XIII. 

United  States  Geological  Exploration  of  the  Fortieth  Parallel,  Vols.  I-III. 

United   States  Geographical  and  (Geological  Survey  West  of  the  One   Hundredth 

Meridian,  Vol.  Ill;  Supplement  to  Vol.  Ill;  Vol.  IV. 
United  States  National  Museum:  Annual  Reports,  1884-1897. 

ProceedingH,  Vols.  I-XXI. 

Bulletins  Aotf.  1-49, 
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United  States  Treasury  Department:  Owen  (D.  D.),  Geological  Reconnoissance  of 

the  Chippewa  Land  District,  1848. 
Vaasar  Brothers  Institute:  Transactions,  Vols.  I-VII. 
Vermont  Geological  Survey:  Hitchcock  (E.),  Report  on  Geology  of  Vermont,  1861. 

Third  and  Fourth  Annual  Reports  on  the  Geological  Survey  of  Vermont. 

Adams  (C.  B.),  First  and  Second  Annual  Reports  on  the  Geological  Survey 


of  the  State  of  Vermont,  1847,  1848. 

Report  of  State  Geologist,  H.  A.  Cutting,  for  1874,  1875. 


Virginia  Creological  Survey:  Rogers  (William  B.) ,  Reports  of  Progress  of  the  Geologi- 
cal Survey  of  Virginia,  ia3^1841. 

Geology  of  the  Virginias,  edited  by  Jed.  Hotchkiss. 

Wagner  Free  Institute  of  Scienw:  Transactions,  Vols.  I- VI. 

Washburn  College,  Laboratory  of  Natural  History:  Bulletin,  Vols.  I-IX. 

Washington  Academy  of  Sciences:  Proceedings,  Vol.  I. 

Washington  Biological  Society:  Proceedings,  Vols.  I-XIII. 

AVashington  Geological  Society:  Four  brochures. 

Washington  Philosophical  Society:  Bulletin,  Nos.  1-13. 

West  Virginia  Geological  Survey:  Third  Annual  Report  of  Board  of  Regents  of  West 
Vii^nia  University  for  1870,  published  1871.    Article  by  Stevenson. 

Vol.  I,  White. 

Wisconsin  Academy  of  Sciences,  Arts,  and  Letters,  Vols.  I-XII,  Part  1. 

Wisconsin  Geological  Survey:  Vol.  I,  1883. 

Daniels  (Edward),  First  Annual  Report  of  the  Geological  Survey  of  Wis- 
consin, 1854. 

Percival  (J.  G.),  Aimual  Report  of  the  Geological  Survey  of  Wisconsin,  1855. 

Daniels  (Edward),  Annual  Report  of  the  Geological  Survey  of  Wisconsin,  1857. 

Hall  (James),  First  Annual  Report  of  the  Geological  Survey  of  Wisconsin,  1859. 

Murrish  (John),  Report  on  Geological  Survey  of  Lead  Region,  1863. 

Chamberlin  (T.  C. ),  Annual  Reports  of  the  Wisconsin  Geological  Survey,  1876, 


1877,  1878,  1879. 

Bulletins,  Vols.  I-VI, 


Wyoming  Historical  and  Geological  Society:  Proceedings  and  Collections,  Vols.  I-III. 

MISCELLANEOUS  PUBLICATIONS. 

Campbell  (J.  L.)  and  Ruffner  (W.  H.).  A  Physical  Survey  Extending  Across  Ala- 
bama and  Mississippi  to  the  Mississippi  River.     New  York,  1883. 

C^hapnian  (E.  J.).  A  Popular  and  Practical  Exposition  of  the  Minerals  and  Geology 
of  Canada.     Toronto,  1864. 

DawHon  (George  M.).  Report  on  the  Tertiary  Lignite  Formation  in  the  Vicinity  of 
the  Forty-ninth  Parallel.     Montreal,  1874. 

Report  on  the  Geology  and  Resources  of  the  Region  in  the  Vicinity  of  the 

Forty-ninth  Parallel,  from  the  Lake  of  the  Woods  to  the  Rocky  Mountains. 
British  North  American  Boundary  Commission.     Montreal,  1875. 

Foster  (J.  VV.)  and  Whitney  (J.  D. ).  Report  on  the  Geology  of  the  Ijake  Superior 
Land  District.  Part  I,  Executive  D<x;ument  No.  69,  House  of  Representatives, 
Thirty-first  Congress,  first  session,  1850.  Part  II,  Executive  Document  No.  4, 
Senate  special  session,  March,  1851. 

Hind  (Henry  Youle).  A  Preliminary  Report  on  the  Geology  of  New^  Brunswick, 
with  a  Special  Report  on  the  Distribution  of  the  Quelx^c  Group.  Fredericton, 
New  Brunswick,  1865. 

Jokes  (J.  B.).     General  Report  on  the  Geological  Survey  of  Newfoundland,  1843. 

Marcou  (James).     Geology  of  North  America.     Zurich,  1858. 

Murray  (Alexander).     Geological  Survey  of  NewfoundlsnaX,     London,  \.^%\. 
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Newberry  (J.  S.)-    Geological  report,  in  Repi>rt  upiin  the  ColorBdo  Biver  of  the 
Weet,  by  Lieut.  Joe.  C.  Ivee.     Washington,  1861. 

Geological  report,  in  Report  of  the  Exploring  Expedition  from  Sljanta  Fe,  Nem* 


Mex.,  to  the  Junction  of  the  Grand  and  Green  Rivers,  by  Capt.  J.  N.  Macomb. 

Washington,  1876. 
Orton  (Edward).     Review  of  the  Stratigraphic  Geology  of  Eastern  Ohio,  from  the 

Annual  Report  of  the  Secretary  of  State,  1879.    Columbus,  1880. 
Owen  (David  Dale).     Report  on  a  Geological  Exploration  of  a  Part  of  Iowa,  Wiscon- 
sin, and  Illinois  in  1839.     Washington,  1844. 

First  report:  A  ideological  Reconnaissance  of  Indiana  in  1837. 

Second  report:  A  Geological  Reconnaissance  of  Indiana  in  1838. 

Report  of  a  Geological  Reconnaissance  of  Indiana  in  1899-60. 

Powell  (J.  W. ).     Exploration  of  the  Colorado  River  of  the  West  and  its  Tributarica. 

Washington,  1875. 
Smith  (G.  O.).    Geology  of  the  Fox  Islands,  Maine,  1897. 
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SYNONYMIC  TABLE  OF  PERIOD  NAMES  USED  BY  AUTHORS  AND  THOSE 
USED  BY  THE  UNITED  STATES  GEOLOGICAL  SURVEY. 


Names  used  by  authors. 


Glacial 

Quaternary 

Pleistocene 

f  Pliocene 


Tertiary 


United  Stated  GeuloKieal 
Survey  claaeitlcation. 


Pleistocene. 


Miocene 

Oligocene 

.Eocene 

Cretaceous 

Jura 

Trias 

Permian 

Garlx)niferou8 

Devonian 

Silurian \\ 

^  ,     .  .  JSilurian. 

Ordovician J 

Cambrian i  Cambrian. 


>Neocene. 

>Eocene. 
Cretaceous. 
>Juratrias. 

>Carboniferou8. 
Devonian. 


Algonkian 
Archean . . 


Algonkian. 
Archean. 


LIST  OF  GEOLOGIC  FORMATION  NAMES,  ARRANGED  BY  GEO- 
GRAPHIC PROVINCES  UNDER  THE  GEOLOGIC  PERIODS  TO 
WHICH  THEY  HAVE  BEEN  ASSIGNED. 


Alaska, 

Cook  Inlet. 

Ground  Ice. 

Kanektok. 

Kowak. 

Kuskokwim. 

Pinnacle. 

St.  Elias. 

Saskachewan. 

To(pak. 

Yukon. 

Appalachian  rtgiim. 

Teay. 

Atlantic  CoaM  region. 

Barnstable. 

Barrington. 

Bryn  Mawr. 

Cape  May. 

Columbia. 

Cornfield  Harbor. 

Jamesburg. 

Middleboro. 

Mohegan. 

Museel-bearing. 

Packer. 

Philadelphia. 

QueeuH  River. 

Sankatv. 

8iinmonH  Bluff. 

Terrace. 

TiabiiT)-. 

Truro. 

Yellow. 


Gait. 

Leda. 

Kingston. 


Canada. 


PLEIOTOCENB. 

Saugeen. 
Saxicava. 
Syrtensian. 
Toronto. 

Great  Lakes  rrgian. 

Albertan. 
Algoma. 
Arkona. 
Artemisia. 
Calumet  Beach. 
Gary. 
Grassmere. 
-Mesabi. 
Van  Wert 
Wisconsin. 

Great  Plains  rfQimi, 

Antelope. 
Cache  Vallev. 

m 

Ecjuus. 

(ientile  Valley. 
Kansan. 

Lake  Bonneville. 
Malade  Vallev. 
Marsh  Creek. 
M<!Pher8on. 
Meade. 
Megalonyx. 
Salt  Creek. 
Third  Moraine. 
Wellington. 

Gulf  States. 

Biloxi. 
Mobile. 
Port  HwlsKm. 


Mississijypi  Valley. 

Aftonian. 

Altamont. 

Bluff. 

Bottom  Prairie. 

Boulder. 

Buchanan. 

Cerro  Gordo. 

Delta. 

Forest. 

Fourth  Moraine. 

Gravel. 

Highland. 

Illinoian. 

lowan. 

Iroquois. 

Itasca. 

Loess. 

Marseilles. 

Orange  Sand. 

Peorian. 

Sangamon. 

Shelbvville. 

Silveria. 

Tolleston. 

Vallev. 

Valparaiso. 

Vermilion. 

Western  Vallev. 

Yarmouth. 

Pacific  ( '(KiJ<t  n'giim. 

Admiraltv. 

Coop. 

Douty. 

Gale.* 

Midland. 


*r,\ 
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Osceola. 

Puyallup. 

San  Pedro. 

Steilacoom. 

Superjat-ent. 

Tebachipa. 

Vaahon. 

Yakutat. 

Rocky  Mountain  region. 

Hot  Spring. 

Sheridan. 

Stanford. 


PLKiSToc'EN  E — continueil. 

Sovihvestem  region. 

Coast. 

Guertie. 

Leona. 

Prairie  d*  A  ne. 

Seymour. 

White  Prairie  d*Ane. 

Wed  Jwlies, 

Barbican. 
Bogue  Island. 
Buff  Bay. 


Champlain. 

Coastal. 

Falmouth. 

May  Pen. 

Montego. 

Neudeckian. 

Ozarkian. 

Warren. 

Zapata. 


Alaska. 

Hayes  River. 

Kenai. 

Nulato. 

Nushagak. 

Orca. 

Palisades. 

Pinnacle. 

Saskatchewan. 

Tanana. 

Tok. 

Twelvemile. 

Tyonek. 

Unga. 

Yakutat. 

Yentna. 

Appalachian  regvm. 

Flatwoods. 

Hickman. 

Irvine. 

Atlantic  Coant  region. 

Alachua. 

Altamaha. 

Alum  Bluff. 

Appomattox. 

Aquia  Creek. 

Archer. 

Ashley. 

Asjtalaga. 

Autocene. 

Beacon  Hill. 

Branditown. 

Brandon. 


TERTIARY. 

Bryn  Mawr. 

Caloosahatchie. 

Cape  C<xi. 

Carolinian. 

Chattahoochee. 

Chesapeake. 

Cooper  River. 

Coralline. 

Croatan. 

Duplin. 

Eo-Lignitic. 

Floridian. 

Glassboro. 

Gray. 

Great  Carolina. 

Hawthorne. 

Holocene. 

Jacksonboro. 

Lafayette. 

Usbon. 

Manatee. 

Marl. 

Marlborough. 

Marylandinian. 

Mont  Alto. 

Mount  Holly. 

Nashaquitsa. 

Orangeburg. 

Pamunkey. 

Patuxent. 

Pensauken. 

Pificataway. 

Pulaski. 

San  tee. 

Shark  River. 


Shell  Bluff. 

Squanjum. 

Tuscahoma. 

Vineyard. 

Virginian. 

Wa(x;amaw. 

Weyquoeque. 

Wilmington. 

Woodstock. 

Yellow. 

Ckii\ada. 

Carmanah  Point 
Cold  water. 
I^wrencian. 
Led  a. 

Rot^he  Percee. 
Saxicava. 
Sooke. 
Tranquille. 

Central  America. 
Brito. 

(ireat  BaMn  region. 

Amyzon. 
Bishop  Mt. 
Bitter  Creek 
Bridger. 
Cai^he  Lake. 
Ksmerelda. 
Entuary. 
Fort  Bridger. 
Green  River. 
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TERTIARY — continue<l. 


3ldt 

Jackeonian. 

Yegua. 

Jacksonville. 

Zeuglodon. 

Lagarto. 
Lignite. 

Hawaii, 

IHff. 

Lignitic. 
Lufkin. 

Pearl  River. 

Lke. 

Marine. 

^fexiro. 

Matthews  Landing. 

Baucari. 

«. 

Middleton. 

Coatzacoalcos. 

Midway. 

Trincheras. 

•eat  T/ikes  region. 

Midwayan. 
Miliolite. 
Moody's  Branch. 

Mississippi  Valley, 
Bloomfield. 

lion. 

Mount  Selinan. 

Bluff. 

ioi  Plains  reffimi. 

My  rick. 

Geneva. 

Naheola. 

La  Grange. 

1 

Nanafalia. 

Mansfield. 

lown. 

Navasota. 

Orangesand. 

jreon. 

Numniulite. 

Port  Hudson. 

myx. 

Oak  Grove. 

Porters  Creek. 

ica. 

Oakville. 

Portland. 

tte. 

Ocala. 

(^uitnian-M  uerto. 

eras. 

Ocheesee. 

River. 

Orbitoides. 

Pacific  CoaM  regim 

Greenland, 

Orbitoitic. 

Arago. 

Orbitolite. 

Asphalto. 

Orthaulax. 

Astoria. 

Gulf  States. 

Ostrea  sellaefomiis. 

Aturia. 

a. 

Palo  Duro. 

Auriferous. 

Pascagoula. 

Bituminous. 

.Anding. 

Peace  Creek. 

Carmelo. 

Bluff. 

Queen  City. 

Carrizo  Creek. 

X)ne. 

Reynosa. 

Chehalis. 

kaaw. 

Sabine  River. 

Chico. 

a. 

Shiloh. 

Coaledo. 

me. 

Sopchophy. 

Contra  Costa. 

n. 

Sparta. 

EUensburg. 

luff. 

St.  Stephens. 

Empire. 

leld  Ferrv. 

• 

Sucamochee. 

lone. 

Tallahatta. 

John  Dav. 

o. 

Tampa. 

Johnson. 

-DaviH. 

TimlHjr  Belt. 

Kettleman. 

ra. 

Tule. 

Kittitas. 

e. 

Uvalde. 

Little  Vein. 

ig- 

Vicksburg. 

VIerced. 

VicksVnirgian. 

Miohippus. 

Gulf. 

Waldo. 

Mojave. 

>and. 

Walnut. 

Monterev. 

•> 

i  Landing. 

We))b  Bluff. 

Mytilus. 

etigbee. 

Wills  Point. 

Oakland. 

•n. 

Woods  Bluff. 

Ocova  Creek. 
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TERTIARY — COlltitUied. 


Paso  Kobles. 

Florissant. 

Bingen. 

Peflcadero. 

Fort  Ellis. 

Blanco. 

Puget. 

Fort  Union. 

Blanco  Canyon. 

San  Diego. 

Galisteo. 

Camden. 

San  Pablo. 

High  Park. 

Cleveland  County. 

Santa  Clara. 

Huerfano. 

Cooks  Mountain. 

Sespe. 

Intennediate. 

Fort  Selden. 

Similkaineen. 

Judith  River. 

Hueco. 

Superjairent. 

TAramie. 

I^para. 

Swauk. 

Loup  Fork. 

Llano  f^stacado. 

Tassagara. 

Loup  River. 

Marks  Mills. 

Tejon. 

Monument  Creek. 

Plateau. 

Ticholeptus. 

North  Park. 

White  Bluff. 

Torregon. 

Nussbaum. 

Tunnel  Point. 

Oreodon. 

Wei4  Indies. 

Tuscan. 

Payette. 

Antiguau. 

Tyre. 

Pinon. 

Bowdan. 

Roelyn. 

Pliohippus. 

Cambridge. 

Umpqua. 

Poison  Canyon. 

Caroni. 

Wallala. 

Potosi  rhyolite  series. 

Catadupa. 

Wilbur. 

Procamelus. 

Chapelton. 

Wildcat. 

Puerco. 

Cobre. 

Rocky  Mou7}tain  region. 

San  Juan. 
San  Miguel. 

Guallava. 
Limon. 

Alnwick. 

Santa  Fe. 

Manchionell. 

Arapahoe. 

Smith  River. 

Manzanilla. 

Bates  Hole. 

Sphinx. 

Maruga. 

Bozeman. 

Sweetwater. 

Matanzas. 

Brontotherium. 

Titanotherium. 

May  Pen. 

Brown. 

Wahsatch. 

Moneague. 

Browns  Park. 

Washakie. 

Moruga. 

Canyon. 

West  Elk. 

Nai)arima. 

Canyon  City. 

Wind  River. 

Nariva. 

Coryphoden. 

Wyoming. 

Oceanic. 

Cripple  Creek. 
Cuchara. 

SotUhweslem  region. 

Parian. 
Pepino. 

Deep  River. 

Arka<lelphia. 

Poms. 

Denver. 

Basal. 

CRKTACEOITS. 

Ainska. 

Lisbon. 

Hazlet. 

Holikunk. 

Marietta. 

Island. 

Kolmakof. 
Matanuska. 

AUantic  Coast  region. 

James  River. 
Lincoln. 

Mission  Creek. 

Albinipean. 

Magothy. 

Oklune. 

Amboy. 

Manasqnan. 

Orca. 

Aquia  Creek. 

Marl. 

Tordrillo. 

Baltimorean. 

Matawan. 

AjtjHihchitni  re<jifyii. 

Clay. 

Monmouth. 

Brownntown. 

Kutaw. 

Mount  Vernon. 

h^aglt^. 

Fish  IloUHe. 

Navesink. 
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Patapsco. 

Petlee. 

Potomac. 

Potters. 

Rancocas. 

Rappaliannock. 

Raritan. 

Redbank. 

Sand  Hill. 

Sassafras  River. 

Severn. 

Sewell. 

Vinoentown. 

VVoodbridge. 

Ccmadn, 

Belly  River. 

Clearwater. 

CrosBwicks. 

Dunvegan. 

Eximonton. 

Fort  St.  John. 

Cirand  Rapids. 

Jackass  Mountain. 

Koinooks. 

Kootanie. 

La  Biehe. 

Loon  River. 

Nanaiino. 

Nicollet. 

Odanah. 

Paskapoo. 

Pelican. 

Porcupine. 

Queen  Charlotte. 

Quesnel  River. 

St.  Marvs. 

Smoky  River. 

Tar. 

Wapiti. 

Willow  Creek. 


Great  Bagin  region. 


Bear  River. 

Black  Butte. 

fii  negate. 

(Golden  Wall. 

henry's  Fork 

^P^V^ack. 


CRETACSOUH — continued. 

Salt  WellH. 

Sulphur. 

Tu-nunk. 

Ctreat  Plains  regiov 

Arickaree. 

Bad  Land. 

Barrett 

Belvidere. 

Benton. 

Beulah. 

Bla^'k  HUl. 

Blue  Cut. 

Blue  Hill. 

Champion. 

Cheyenne. 

Corral. 

Downs. 

Elk  Creek. 

Fence-post. 

Fort  Hays. 

Fort  Pierre. 

Fort  Union. 

FuUington. 

Greenleaf. 

Hay  Creek. 

Kiowa. 

Kirbv. 

I^anphier. 

Medicine. 

Mentor. 

Neocomian. 

Oak  Creek. 

Osborne. 

Platte. 

Reeder. 

Smoky  Hill. 

Stokes. 

Trego. 

Victoria. 


Greenland. 


Atane. 
Kome. 
Patoot. 


OuifStatejt. 


ArenaceouH  group. 
Arietna. 
Bavou  Chi(!ot. 
Calcareous. 
Coffee  naud. 


Prairie  Bluff. 

Ripley. 

Tombigbee. 

Tuscaloosa. 

Winfield. 

Mexiro. 

Cantera. 
Tim  pas. 
Todos  Santos. 

MissMppi  Vallfi:. 

Fort  Dodge. 

Glauconitic. 

Green  sand. 

Inoceramus. 

Nishuabotanv. 

Rockville. 

Rotten. 

Woodbur\\ 

Pacific  CoaM  region. 

Chico. 

Chico-Tejon. 

Foraminiferal. 

Francisi^an. 

Golden  Gat<». 

Horsetown. 

Knoxville. 

Mesa. 

Mvrtle. 

Puget. 

Radiolarian. 

San  Francisco. 

Shasta. 

Shasta-Chico. 

Siniilkameen. 

Suifiure. 

Sui)erjacent. 

Tejou. 

Whitwtt. 

Winthrop. 

Rocky  ^Umniain  region. 

Animas  Kiver. 
Apishaim. 
Arapahoe. 
Bull  Mountain. 
Canyon  City. 
Carlile. 
Ca.H<'a(lc. 
Ceratop?. 
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Colorado. 

CretaceotiH  Nos.  1,  2,  H. 

Dakota. 

Estuarv. 

Fort  Benton. 

Fox  Hills. 

GraneroH. 

Great  Falls. 

Green  Mountain. 

Greenhorn. 

Halymenitee. 

Laramie. 

Livingston. 

Mancos. 

Mesa  Venle. 

Middle  Park. 

Montana. 

Niobrara. 

Ohio  Creek. 

Picture<l  Cliff. 

Pierre. 

PifSon  Mesa. 

Point  of  Rocks. 

Pteranodon. 

Puerco. 

Ruby. 

Saliferous. 

San  Miguel. 

Trinidad. 

Yellowstone. 

Anacaeho. 

Anoma. 

Austin. 

Big  Decipher. 

Black  Prairie. 

Bosque. 

Buda. 


CRETACBOUs— continued . 

Caprina. 

Oaprotina. 

Chalky. 

Choctaw. 

Clark  County. 

Comanche. 

Comanche  Peak. 

Comet  Creek. 

Coquina. 

Dallas. 

Danville. 

Delrio. 

Denison. 

Dexter. 

Dinosaur. 

Duck  Creek. 

Eagle  Ford. 

Eagle  Pass. 

FM  wards. 

Escondido. 

Etholen. 

Exogyra  arietina. 

Exogyra  coetata. 

Exogyra  ponderooa. 

Flag. 

Fort  Worth. 

Fredericksburg. 

Geoi^town. 

Gillespie. 

Glen  Rose. 

Good  land. 

Goodnight. 

Grand  Prairie. 

Grayson. 

Gulf. 

Kiamitia. 

Lower  Cross  Timlier**. 

Main  Street. 

Malone. 

Marl  Brook  Columbus. 


Navarro. 

Nerinffia. 

North  Denison. 

Paluxy. 

Paw  Paw^. 

Pinto. 

Ponderosa. 

Preston. 

Pulliam. 

Quitman. 

Red  River. 

Requienia. 

Richland-Gordon . 

Rocky  Comfort 

Shoal  Creek. 

Taylor. 

Texana. 

Texanan. 

Timber  Creek. 

Travis  I^k. 

Trinity. 

Tucumcari. 

Upeon. 

Val  Verde. 

Vicarya. 

Vola.^ 

Walnut. 

Washita. 

Webberville. 

Yucca. 

West  Indien, 

Ballard. 

Blue  Mountain. 

Frankenfield. 

Jerusalem. 

Logie  Green. 

Minbo. 

Yallahs. 


Ahmhi 

Naknek. 
Skwentna. 
Terra  Cotta. 

AUaidic  <UmM  rtujian 

Albirupian. 

Arundel. 

Baltimon^an. 


JITRATRIAH. 

Boscabel. 

Brunswick. 

Chesterlield. 

Chicopee. 

Connecticut  River. 

Granbv. 

Gwyne<ld. 

I^nsdale. 

I^M'katonjf. 


Long  Meadow 

Mount  Toby, 

New  Red. 

Newark. 

Otterdale. 

Patuxent. 

Perkaflic. 

Pleurocoelua. 

Potomac!. 


WEKK8.1        BY  GEOLOGIC  PERIODS  AND  GEOGRAPHIC  PROVINCES. 


29 


PottBtown. 

Bed  Band  rock. 

8eneca. 

Stockton. 

Sugarloaf. 

TrapTuflF. 

Tockahoe. 

Vinita. 

(Mnada. 

Nicola. 
Vancouver. 

Great  Basin  region. 

Flaming  Grorge. 
Gray  Cliff. 
Koipato. 
Shinamnip. 
Star  Peak. 
Vermilion. 


Mexico, 


Barranca. 


Miwiasippi  Valley. 
Merom. 


Appalachian  region, 
Dunkard  Creek. 

Great  Plains  region, 

Abilene. 

Alma. 

Amphitheatre. 

Big  Basin. 

Big  Blue. 

Brown  town. 

Cave  Creek. 
Cedar  Hills. 
Ohapnian. 
Ohase. 
Oimarron. 
Clear  Fork. 


Alaska. 


Cape  Beaufort. 

Tachatna. 

'Tahkandit. 


J  UR  ATRi  A» — continued . 
Pacific  Co€Uft  region, 

Auriferoufl  slate. 

Bicknell. 

Cedar. 

Foreman. 

Franciscan. 

Golden  Gate. 

Hardgrave. 

Hinchman. 

Hofiselkus. 

Mariposa. 

Milton. 

Mineral  King. 

Monte  de  Oro. 

Mormon. 

Pitt. 

Radiolarian. 

Sailor  Canyon. 

Santa  Anna. 

Swearinger. 

Thompson. 

Trail.- 

Rocky  Mountain  region. 

Atlantoeaurus. 
Baptanodon. 

PERMIAN. 

Cottonwood. 

Curzon. 

Day  Creek. 

Dog  Creek. 

Double  Mountain. 

Dry  Bone. 

Flint. 

Flint  Hill. 

Flower-pot. 

Forest  City. 

Fort  Riley. 

Geronimo. 

Greuda. 

Gla^fl  Mountain. 

Harj^^rs. 

Jenkins. 

CARBONIFEROUS. 

Appalachian  region. 

Alleghany  River. 
Alton. 
Ames. 
Anderson. 


Coino. 

Dolores. 

Ellis. 

Gunnison. 

La  Plata. 

McElmo. 

Meekoceras. 

Morrison. 

Pentacrinus. 

Red. 

Shirley. 

Sundance. 

Teton. 

Unkpaps. 

Wingate. 

Wyoming. 

Zuni. 

SonthweMcm  region. 

Bend. 
Dockum. 
Lista  Blanca. 
Malone. 
Norristown. 


Kiger. 

Kingfisher. 

Manhattan. 

Marietta. 

Marion. 

Medicine  Ixxlge. 

Xeosho. 

Red  Bluff. 

Salt  Fork. 

Salt  Plain. 

Shinier. 

Sumner. 

Taloga. 

Wellington. 

Wichita. 

W^reford. 


Anthracite. 

Bakerstown. 

Bangor. 

Barren. 

Barton. 
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B»yaH. 

.Mniis-nville. 

BMrwall..w. 

Diemal. 

Be«ver  Ki\XT. 

Doleon. 

Mar%inriwk- 

Bedford. 

Eagle. 

Maanlon. 

Bee  Spring. 

Elk  Lick. 

3lBuch  Chunk- 

Bellton. 

Elk  River. 

Mai  ville. 

Benezetle. 

Elkgarden. 

M«.leville. 

Berea. 

Erie. 

Men-er. 

BigClifly. 

Eirning. 

Middle  ConKloTiierate. 

Big  Injun. 

Fturfax. 

Mill  Ci^k. 

Black  Hand. 

Fayett*. 

MilletODe. 

Blacheville. 

Federal  Creek. 

SlotnjniMln-lH  River, 

Blacfcwater. 

FerriferouB. 

>!orvuiil"«-n. 

Bimiinghtun. 

Fish  Creek. 

Mount  Morris. 

Bluefield. 

Fiahpot. 

Mount  Pleaaani. 

Flint  Ridge. 

Mount  Sand. 

BoUvar. 

Floyd. 

Bonair. 

Fort  Payne. 

New  River. 

Bradford. 

Freeport. 

Newman. 

Braxton. 

Frostburg. 

Newton  ville. 

Breathitt. 

Gallitien. 

Nineveh. 

BricevJile. 

Uarlanii. 

Norton. 

Broad  Top. 

Gil  more. 

Oil  Creek  Uke. 

BrowDtown. 

Uladeville, 

Oil  liike. 

Bnuh  Creek. 

Great. 

Olean. 

BufiaJQ. 

Great  Conglomerate. 

Olive. 

Buhr. 

Green  County. 

Orangevjile. 

Butler. 

<iriTii}iricr 

Oimotjr. 

Cairo. 

GrUwold  Gap. 

Panther  Creek. 

Cambridge. 

Harlan. 

Pennington. 

Cuiaan. 

Harteelle. 

Pennsjivanian. 

Canal. 

Hinton. 

mi^keiit'. 

Huuiewood 

Pine  Orwk. 

Caaeyville. 

Horsepen. 

Pine  Mountain. 

Ca«evi1le. 

Iowa. 

Pithole. 

Irondale. 

PitUbuni. 

Clarion. 

JohnBon  Kiver. 

PocahoDtaa. 

Clark. 

Pocono. 

ClarkBburg. 

Joilvtown. 

Ponieroy. 

Cleveland. 

Kanawha. 

Ponent. 

Coal  measures. 

Kanawha  Falb. 

Pottfliille. 

ColviiiB  Klin. 

Kiniua. 

Powelton. 

Kittanning. 

Price. 

Princeton. 

Connfllsville. 

Lee. 

Productive. 

ConnoqueneBeinjf. 

Lehigh. 

Pulaeki. 

Corbin. 

Leitehfield. 

Putnam  Hill 

Corry. 

Licking. 

Quakertown. 

Crawford. 

Logan. 

Crinoidal. 

Lookout. 

Racwfon. 

Curlew. 

Lower  Green. 

Ralegh. 

aaaemigo. 

MackBburg. 

RedHtone. 
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lie. 
]]e. 

[ountain. 
ogeb*. 

'reek, 
ih. 

i. 

jy- 

lie. 

0. 

llle. 

rrolton. 
omerate. 


reek. 

a. 

n. 


n  County. 

»untain. 
allev. 


Conanicut. 

Cranston. 

Kingstown. 

Millers  River. 

Natick. 

P&wtucket. 

Pelham. 

Pondville. 
Pnilgaton. 
Rose  Island. 
Roxbury. 
Sachuest. 

Sockanosset. 
Sukonk. 

Tenmile  River. 

Tiverton. 

Wamsutta. 

Citnada. 

Albert. 
Banff. 

Bonaventure. 

Cache  Creek. 

Campbell  Creek. 

Cape  John. 

Cascade. 

Hopewell. 

Marble  Canyon. 

Mertgouiist. 

New  Glasgow. 

Perry. 

Pic^tou. 

Portland. 

Riversdale. 

Smalls  Brook. 

Smelt  Brook. 

Stellarton. 

Union. 

Windsor. 

WofMl«tr>ck. 

(rrenf  Basin  rnjion. 

Au})n'y. 
CTfKliva. 
Diamond  IVak. 
Humbug. 
Ixxlore. 
Maiiirnotli. 
\<^\  Wall. 
Wahsatclj. 


Great  Lakof  region. 

Cold  water. 
Grand  Rapids. 
Marshall. 
Michigan  salt. 
Napoleon. 
Panna. 

Richmond  ville. 
Rock  Falls. 

Woodville. 

Great  Hains  regime 

Altoona. 

Americus. 

Atchison. 

Auburn. 

Bethany  Falls. 

Burlingame. 

Calhoun. 

Carlyle. 

Cave. 

Cave  Rock. 

Cave  Spring. 

Chanute. 

Chase. 

Cherryvale. 

Cottonwood. 

Cottonwood  Falls. 

I>eer  Creek. 

Douglas. 

Dover. 

Dun. 

Dunlap. 

Karl  ton. 

Kinstine. 

Klgin. 

Klk  Falls. 

Elmont. 

Emporia. 

Falls  River. 

Florence. 

Fort  Scott. 

(iamett. 

(fypsmri. 

Ifartfonl. 

Howanl. 

fola. 

Labette. 

l>e  Comptou. 
Le  Rov. 
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Marion. 

Manna  ton. 

Maryville. 

Neodeeba. 

Oread. 

Osage. 

Ofsage  City. 

Oewej?©. 

Ottawa. 

Pawnee. 

Plattsburg. 

Pleasanton. 

Pottawatomie. 

Robinett. 

Roesville. 

Sea  Urchin. 

Severy. 

Shunganunga. 

Silver  I^ke. 

Soldier  Creek. 

Spring  Rock. 

Stanton. 

Strong. 

Swallow. 

S3mtria]a8ina. 

Tecumseb. 

Thayer. 

Topeka. 

Toronto. 

Victoria. 

Vilas. 

Wabaunsee. 

Wakarusa. 

Well  Rock. 

Willard. 

Winfield. 

yfmimp])i  Valley. 

Anvil  Rock. 

Appanoose. 

Archimedes. 

Ardmore. 

Augusta. 

Aux  Vases. 

Baden. 

Bevier. 

Bituminous. 

Burlington. 

Carlinville. 

Chaelites. 

Chariton. 

Cherokee. 
Chester. 
Chouteau. 


CARBONIFEROUS — Continued. 

Clepsydrops. 

Collinsville. 

Concretionary. 

Cooper. 

Coxville. 

Cypress. 

Dekalb. 

Earl  ham. 

Encrinital. 

English  River. 

Ferruginous. 

Forbes. 

Fragmental. 

Fusulina. 

Geode. 

Goniatite. 

Grand  River. 

Gray  don. 

Graydon  Springs. 

Hanging  Rock. 

Hannibal. 

Harrodsburg. 

Henrietta. 

High  Rock. 

Jonesboro. 

Kansas  Citv. 

Kaskaskia. 

Keokuk. 

Keosauqua. 

Kinderhook. 

Knob. 

Knobstone. 

I.ady  Washington. 

Lagonda. 

Lawrence. 

I^wrence-Crawfonl. 

Ije  Grand. 

Lithographic. 

Livingston. 

I^>uisiana. 

Macon  City. 

MansHeld. 

Maple  Hill. 

Marais  des  Cygnes. 

Marsha]  Itown. 

Merom. 

Miller. 

Miasissippian. 

Missouri. 

Missourian. 

Mitchell. 

Moberly. 

Monroe-H  arrison . 

3iound  Vallev. 


North  Venion. 

Orange  Martin. 

Nodaway. 

Parkville. 

Pella. 

Platte. 

Plattemouth. 

Pottery. 

Productal. 

Quarry  Creek. 

Quitman. 

Redrock. 

Rhomboida.. 

Riverside. 

Rock  Creek. 

Rockcastle. 

Rockford. 

St.  Genevieve. 

St.  Joe. 

St.  Louis. 

Salem. 

Spring  River. 

Springvale. 

Sunmiit. 

Thomas  Hill. 

Unionville. 

Warrensburg. 

Warsaw. 

Wassonville. 

West  Franklin. 

Westerville. 

Weston. 

Winterset. 

Wvckoff. 

Pacific  Coast  region. 

Baird. 

Bed  Rock. 

Blue  Can  von. 

Calaveras. 

Cape  Horn. 

Clipper  Gap. 

Delhi. 

Eureka. 

Little  Grizzly  Creek. 

McCloud. 

Martinez. 

Pitt. 

Relief. 

Robinson. 

Shoo  Fly. 

Rocky  Mountain  region, 
Arkansas. 
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CARBONIFEROUS — Continued. 


Blue. 

Burnet  Branch. 

McAlester. 

Castle. 

Camp  Colorado. 

Milburn. 

Eryope. 

Camp  Creek. 

Milburn-Strawn. 

Fountain. 

Campophyllum. 

Norristown. 

Hennoea. 

Canyon. 

Novaculite. 

Kibbey. 

Carrol  Iton. 

Paint  Rock. 

Learlville. 

Cavaniol. 

Parks  Mountain. 

Madison. 

Cedarton. 

Pawhuski. 

Maroon. 

Chaffin. 

Pentremital. 

Millsap. 

Cherry. 

Poteau. 

Monarch. 

Cisco. 

Richland. 

Otter. 

Coleman. 

Ricker. 

Otter  Creek. 

Coon  Mountain. 

Rochelle. 

Paine. 

Cottonwood  Creek 

Rough  Creek. 

Quadrant. 

Cross  Plains. 

Russellville. 

Rico. 

Elliott  Creek. 

Saddle  Creek. 

Wood  River. 

Elm  Creek. 

Santa  Anna. 

Woodhurst. 

Fayetteville. 

Savanna. 

Fox  Ford. 

Sebastian. 

Southwestern  region. 

Frickham. 

Shadrick  Mill. 

Adams  Branch. 

Genevieve. 

Shoal  Creek. 

Albany. 

Granville. 

Spadra. 

Antelope  Creek. 

Grape  Creek. 

Speck  Mountain. 

Appleton. 

Greenwood. 

Spring  Creek. 

Atoka. 

Hanna  Valley. 

Stock  wether. 

Bates  vi  lie. 

Hartshorne. 

Strawn. 

Bead  Mountain. 

Hartwell. 

Svlamore. 

Belva. 

Hog  Creek. 

Talpa. 

Bend. 

Home  Cr6ek. 

Thurman. 

Big  Valley. 

Hordes  Creek. 

Tomlinson. 

Bogg>'. 

Horse  Creek. 

Valera  Bend. 

Boone. 

Indian  Creek. 

Waldrip. 

Boonevillc. 

Jagger  Bend. 

Washburn. 

Boston  jfToup. 

Kessler. 

Washington. 

Brown  Creek. 

I»hn. 

Watts  Creek. 

Brown  woofl. 

Lost  Creek. 

Wilbarger  Creek 

Buffalo  Creek. 

Lynch  Creek. 

Wyman. 

Bull  Creek. 

DEVONIAN. 

Aliiska. 

Ca<leiit. 

Columbus. 

Tachatna. 

Camden. 

Cornifcrous. 

Tahkandit. 

Cardiola. 

Cub()i<leH. 

Wellesley. 

Cascade. 

Delaware. 

West  Fork. 

Casha<iua. 

Dellville. 

Catskill. 

Dorset. 

Appalachian  region. 

Cauda-Galli. 

Elk. 

Allejirippus. 

Chapman. 

Elk  Mountair 

Bee  raft. 

Chattanooga. 

Ellicottsville. 

Bellvale. 

Chautauquan. 

Encrinal. 

Bemaniston. 

Chemung. 

P>ian. 

Black  shale. 

Cherry  Ridge. 

Erie. 

Blossburg. 

CleveJaurl. 

Esopuy. 

Burlingto/7. 

Coeynmnti. 

FaWs  Crv^iik. 

Bull  191     02 
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Vro^^  Mntiiitain. 

<tanl(!au. 

(iencwHf. 

(iirarri. 

<  rrainger. 

(int&t  IkMxl. 

IIaitiilt4m. 

IIel<lc»r}H»iv. 

IleMerboiyiaii. 

IIonoHtiale. 

IIoHtner. 

Ithaca. 

J»tiiiinp4. 

KiinlMTliii)^. 

Kin)(H  Mill. 

liackawaxcn. 

Ix»lMM»llf. 

Little  (MMu»Ht»e 

l^miHville. 

Ludlow  villc>. 

MrKeaii. 

ManliuM. 

MarcvIluM. 

Moiitolmllo. 

Montoroy. 

MontroHt*. 

MOHC'OW. 

Mount  rU'UHiint, 

XapK»H. 

Now  Milfoni. 

Now  StH)tlaii(l. 

NuntiH. 

Ohio. 

OM  litMl. 

Olontanjry. 

OniHiiita. 

Onomlagii. 

Orinkanv. 

Ihinania. 

Ihinola. 

IVrry. 

IVni. 

Ponont. 

PortaJ^^ 

l\v»tnuHrulial. 

Koninov. 

« 

Salanianai. 

Saiuhi!»kv. 

Si'hohario. 


DEVONIAN — continued. 

Bcneca. 

Senecan. 

Sherburne. 

Kkaneateles. 

Kkunneniunk. 

StafforrL 

Starucca. 

Stony  Brook. 

Stormville. 

Styliolina. 

Hweetland. 

Tentac-ulite. 

Towanda. 

Tully. 

Tuna. 

rinterian. 

Venango. 

Vergent. 

WeHt  Jeffe^^'on. 

Wolf  Creek. 

Bloomsbury. 

GasiH*. 

Intermediate. 

Kingston. 

I^uibton. 

Little  River. 

Manitolmn. 

MinixH'. 

Wiunipegoean. 

Great  Basin  region 

Nevada. 
Ogiien. 

Temple  Butte. 
White  Pine. 

(treat  Ijaken  region. 

Dundee. 

Little  Traverse  Bay. 

St.  Clair. 

Thunder  Bav. 

Traverse. 

Mifsi^ippi  Vatieg. 

Brown. 
Bunker  Hill. 
Callawav. 
i\Hlar  Valley. 
CK^ar  CnH»k. 
l>jiven|»«»rt. 
IVlphi. 
Favette. 


Grand  Tower. 

Grass V  Creek. 

(ivroceras. 

llackberrv. 

Hannibal. 

Huron. 

Independence. 

Kenwood. 

Kin<lerhook. 

King. 

Lime  Creek. 

Louisian. 

Louisville-Delphi. 

Montpelier. 

New^  Albany. 

New  Providence. 

North  Vernon. 

Otis. 

Phelps. 

Riverside. 

Rockford. 

Sac. 

Sellersburg. 

Shelbv. 

Snyder  Creek. 

Spirifera  pennata. 

State  Quarry. 

Sylamore. 

Vemicular. 

Walker  Block. 

Wapeipinicon. 

VV^arren. 

Xew  England.  ■ 

Moose  Island. 
Moose  River. 
Newport. 
Paui>ack. 

Paafiv  CoaM  region. 

Arlington. 

Kennett. 

Sacramento. 

Rocky  Mountain  region. 

Jefferson. 
Monarch. 

OURIV. 

Parting. 
Thn^e  Forks. 

Si^uthirefiteru  region. 
F.vireka. 
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ckian  region. 


•n. 
1. 

1. 
lie. 

rt. 

e. 
lill. 


lountaiu^ 


zhanl. 

laii<l. 

ite. 

Ferrv. 

• 

iff. 
le. 

I. 

Rapids. 

Pond. 

hire. 

•k. 

h. 

berg. 

idj^. 

•ro. 

i. 

ilic. 

I. 

• 

>wn. 

ton. 

ood. 

le. 

town. 

8. 

lutten. 
i, 

in. 


HILURIAN. 

Mifflintown. 

Moccasin. 

Monclova. 

Monterey. 

Montgomery. 

Neelevtown. 

Niagara. 

Niagaran. 

Oneida. 

Onondaga. 

Oswegan. 

Oswego. 

Panola. 

Pentamerus. 

Postmeridian. 

Poxono  Island. 

Pre-Meridian. 

Primedidial. 

Protean. 

Red  Mountain. 

Rensselaer. 

Rock  wood. 

Rondout. 

Salina. 

Salmon  River. 

Scalent. 

Scutella. 

iShawangunk. 

Siliceous. 

Sneedville. 

Springfield. 

Storm  ville. 

Surgent. 

Taylors  Ridge. 

Tellico. 

Tust^rora. 

Tymochtee. 

Waldron. 

Waterlime. 

West  Tnion. 

White  Oak  Mountain. 

Canada. 

Anticosti. 

Arisaig. 

Bertie. 

(^ayuga. 

Col)equid. 

Gaspe. 

(Tuelph. 

IlalvHites. 

• 

Maecarene. 


Great  Basin  region. 

Eureka. 

Lone  Mountain. 

Great  Jxikes  region, 

Byron. 

Ck>ralline. 

Gray. 

May  ville. 

Monroe. 

Racine. 

Sylvania, 

W^aukesha. 

Mimmppi  Valley. 

Anamosa. 

Bertram. 

Bowling  Green. 

Cape  Girardeau. 

Clear  C^ek. 

Coggan. 

Coral. 

Glencoe. 

Gower. 

Grand  Tower. 

Joliet. 

laurel. 

lie  Claire. 

Noix. 

Osgood. 

Neiif  England. 

Amherst. 

Aroostook. 

Ashland. 

Bellowspipe. 

Brimfield. 

Cobscook. 

(ireylock. 

Sheridan. 

Vinal  Haven. 

Whitmores  Ferry. 

Pncifiv  (.'oast  region, 

(irizzlv. 
Tavlorsville. 

Rochj  }fountaiii  region. 

Parting. 

White. 

Yule. 
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SILURIAN — continued. 


Southwestern  region. 

Glens  Falls. 

Beaver. 

Hinton. 

Hoover. 

Burnet. 

IzArd. 

Cason. 

Deep  Creek. 

Leon. 

ORDOVICIAN. 

Appalachian  region. 

Mohawkian. 

Nashville. 

Auroral. 

Nermandy. 

Avondale. 

Ontarian. 

Bamegate. 

Ontaric. 

Beekmantown. 

Ontario. 

Belfast. 

Peach  Bottom. 

Berkshire. 

Pelham. 

Bird  Mountain. 

Pierce. 

Birdseye. 

Point  Pleasant. 

Black  River. 

Ridley. 

Calciferous. 

Rochdale. 

Canadian. 

Rockniart. 

Capitol. 

Sevier. 

Carters  Creek. 

Shenandoah. 

Central. 

Siliceous. 

Champlain. 

Sparry. 

Chazy. 

Stones  River. 

Chester  Valley. 

Trenton. 

Chickamaupa. 

Utica. 

Cincinnati. 

Wappinger  Valley. 

Co<lonis. 

Westfield. 

College  Hill. 

Whateley. 

Conasauga. 

Winchester. 

Dayton. 

Eolian. 

Canada. 

Everett. 

Cat  Head. 

Flanagan. 

Citadel. 

Fossil  iferoufl. 

Farnham. 

Frankfort. 

JAUZon. 

Glade. 

Levis. 

Hudson. 

Marsouin. 

Hudson  River. 

Mottled. 

In  wood. 

Phillipsburg. 

Isle  I/aniotte. 

Quelwc. 

Kentucky. 

St.  Jean. 

Knox. 

\Vinnii>eg. 

lAUcaster. 

Lebanon. 

(ireat  Basin  re 

Lenoir. 

Lorraine. 

Pogonip. 

Manhattan. 

Lte. 

Martinsburg. 

Great  Lakes  n 

Matinal. 

Moduria. 

Bluff. 

Mohawk. 

Ea.«»tern. 

St.  Clwr. 
San  Saba. 
Wyo. 


Elevator. 
Joi^an. 
Lake  Superior. 
St.  Croix. 
St.  Lawrence. 
St.  Peters. 

Mississippi  Valley, 

Beloit. 

Bryant. 

Buff. 

Buffalo. 

Cap-au-Gr^s. 

Charette. 

Crvstal. 

Folley. 

Galena. 

Girardeau. 

Joachim. 

McCuni. 

Magnesian. 

Maquoketa. 

Marble. 

Marble  Hill. 

Receptaculites. 

Richmond. 

St.  Francois. 

St.  Thomas. 

Sandstone. 

Shakoi>ee. 

ThelKJS. 

Willow  River. 

Wykoff. 

New  England, 

Canaan. 

Chester. 

Conway. 

Egremont. 

Goshen. 

Granville. 

Hard  wick. 

Ilawley. 

Hoosac. 
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Leyden. 

Rocky  Mountain  region. 

SouihweMem  region 

Riga. 

Fremont. 

Macluria. 

Rowe. 

Harding. 

Polk  Bayou. 

Savoy. 

Madison. 

Rainy  Mountain. 

Mount  Washington. 

Manitou. 

• 

SaccbarrMdal. 

Watenille. 

CAMBIIIAN. 

St.  Clair. 

Appalachian  region. 

Unicoi. 

Keweenawan. 

Wallkill. 

I^ke  Sujxjrior. 

Aldrich. 

Wappinger  Valley. 

Mendota. 

Antietam. 
Apison. 

Weisner. 
Weverton. 

Mississippi  }  alley. 

Ai^hley  Hill. 

Wiltons  Run. 

Cole  Camp. 

Beaver. 

York. 

Crystal  City. 

Chikis. 

Dresbach. 

Chilhowee. 

Canada. 

Elevator  B. 

Chiques. 

Fre<lericktown. 

Cochran. 

Acadian. 

Gascona<ie. 

Cohulta. 

Adams  T^ike. 

Grand  Portage. 

Cooea. 

Athabasca. 

Gritstone. 

Deer  Creek. 

Barachois. 

Hinckley. 

Ciraysonton. 

Belle  Isle. 

Jordan. 

Hampton. 

Bow  River. 

La  Motte. 

Hardiatonville. 

Breton  ian. 

Ije  Seur. 

Harpers. 

Castle  Mountain. 

Moreau. 

Harpen*  Ferry. 

Churchill. 

New  Richmond. 

Helleui. 

Copper-bearing. 

Pipestone. 

Hesse. 

Etcheminian. 

Pokegama. 

Honaker. 

Johannian. 

« 

Potosi. 

Kentucky. 

Kaministiquia. 

Proctor. 

Knox. 

Nisconlith. 

Puckwunge. 

Loudon. 

Pbillipsburg. 

Roubidoux. 

Mar}-\ille. 

Pointe  I^vis. 

St.  Croix. 

Monte  vallo. 

Quebec. 

St.  Francois. 

Murray. 

St.  John. 

St.  Joseph. 

Nebo.* 

Selkirk. 

St.  lAwrence. 

Nichols. 

Sillery. 

Waswangoning. 

Nolichucky. 

Western. 

North  Valiev  Hill. 

• 

f treat  Bnitin  region. 

White  River. 

Oostanala. 
Potsdain. 
Primal. 
Heading. 

Hamburg. 

New  England. 

Prospect  Mountain. 
Sec^ret  Canyon. 
Tintic. 

Becket. 
Berkshire. 

Hogersville. 

Rome. 

Tonto. 

Cheshire. 
Coos. 

Russell. 
Rutledge. 

* 

Great  Txikes  region. 

Dalton. 
Eolian. 

Sandfiuck. 

Eastern. 

Georgia. 

Shejiandoah. 

VjSlu  Claire. 

Granular. 

South  Valley  Hill. 

Fond  du  Iac. 

Kendall  Green. 

8tUT. 

llertuansville. 

Lincoln. 
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;ontmued. 


Lingua. 

Little  Compton. 

Monson. 

Nabant. 

Newport  Neck. 

Pel  ham. 

Poughquag. 

Quartzrock. 

St.  Albanfl. 

Stoc^kbritlge. 

Stony  Brook. 

Swiftwater. 

AppaUachian  region, 

Catoctin. 

Citico. 

Courtland. 

Edison. 

Franklin. 

Hamburg  Mountain. 

Hazel. 

Hemlock. 

Losee  Pond. 

Manhattan. 

Monroe. 

Pigeon. 

Sandpond. 

Taconic. 

Talladega. 

Thunderhead. 

Wilhite. 

(\inada, 

Anortho^ite. 

Aspidella. 

Avalon. 

Conception. 

Huronian. 

Kaministiquia. 

Kingston. 

Moniable. 

Ontarian. 

Random. 

Signal  Hill. 

Thessalon. 

Torbay. 

(rreat  Lakes  retjion, 

Ajibik. 
Antoine. 
Baraboo. 
BJJIkK 

lack  River  Falls, 
emia. 


CAMBRIAN- 

Tac(mic. 
Taconyte. 
Vermont. 
Winooski. 


Rocky  Mountain  region. 

Barker. 
Dry  Creek. 
Flathead. 
Gallatin. 
Meagher. 

ALGONKIAN. 

Bone  Lake. 

Chippewa. 

Clarksburg. 

Eastern. 

Felch  Mountain. 

Goodrich. 

Groveland. 

Hanbury. 

Ishpeming. 

Kona. 

Mansfield. 

Maquethian. 

Marquette. 

Marquette-Menominee. 

Marquettian. 

Menominee. 

Mesnard. 

MichigamQde. 

Mount  Mesnard. 

Negaunee. 

Ogishke. 

Penokee. 

Penokee-Gogebic. 

Quartz  slate. 

Randville. 

St.  Louis. 

Siamo. 

Stuntz. 

Sturgeon. 

Thomi)son. 

Vulcan. 

Wewe. 

Great  Basin  region, 

Chuar. 

Grand  Canyon. 

Unkar. 

Vishnu. 

Mimssippi  Valtei/. 

Pilot  Knob. 
8ionx. 


Park. 
Pilgrim. 
Sa  watch. 
Yogo. 

SonJthwestem  region. 

Blue  Creek. 

Hickorv. 

Katemcy. 

Ozark. 

Riley. 


Xew  England, 

Ashton. 

Blackstone. 

Coles  Brook. 

Cumberland. 

East  Lee. 

Goose  Pond. 

Hinsdale. 

Hop  Brook. 

Kearsarge. 

Mendon. 

Merrimack. 

Mount  Holly. 

Rockingham. 

Smith  field. 

Stamford. 

Tyringham. 

Washington. 

White  Mountain. 

Rocky  Mountain  region. 

Belt. 

Chamberlin. 
Cherrv  Creek. 

• 

Empire. 

Greyson. 

Helena. 

Marsh. 

Neihart. 

New  land. 

Salida. 

Sheridan. 

Spokane. 

Southwestern  region. 

Llano. 
Mason. 
Packsaddle. 
Texan. 
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ARCnBAN. 

■ 

kian  rt'dioftu 

Great  iMkrs  regmi. 

New  hhigUtnd, 

•h; 

Animikie. 

• 

Atlantic*. 

n. 

Clover  Canyon. 

Franconia. 

Glaciah. 

Grey  lock. 

Holyoke. 

Labrador. 

Kewatin. 

Labradorian. 

Keweenawan. 

I^ke  Winne|)e«ankee. 

Keweenian. 

Lisbon. 

tain. 

Kewenan. 

Lyman. 

mtda. 

Kitehi. 

Montalban. 

Mareniscan. 

Pemif^waanett. 

Minnesota  River  Valley. 

Pequawket. 

Mona. 

Terranovan. 

Neceiiah. 

Worcester. 

Ophian. 
Palmer. 

SouthursUrn  region, 

g- 

PeUxlian. 

Bodeville. 

Porphyrian. 

Bumetan. 

Portland. 

Click. 

Qninnesei*. 

Femandan. 

« 

Republic. 

Long  Grove. 

Siderian. 

Long  Mountain. 

Vermilion. 

Iron  Mountain. 

Waterloo. 

Valley  Spring. 

;e. 


Mexico. 


Volcan. 


FORMATIONS   OF   I'NDETERMINEI)    AOE. 


aska. 


;r. 


reek. 


hian  region. 


Cades. 

Cherokee  slaten. 

Clingman. 

CockevHville. 

Connhohoi'kon. 

Cortlandt. 

Eaton. 

Fairniount. 

Frankfonl. 

Kennott. 

KingH  Mountain. 

Linnville. 

Mooae  Hide. 

Nt'w  York. 

()co(»t». 

()f<\ve^at<!liit». 

reacli  Bottom. 

Pope  Hollow. 

S'tti-rs. 

Yonkers. 

( 'an  (Ilia. 

AndtTHon  Uiver. 
P>oHton  Bar. 


Caribou. 
George  River. 
Hunker. 
Indian  River. 
Manitonnuck. 
Menevian. 
Mott  Haven. 
Nechacco. 
Nipig(m. 
Sault  St.  Mary. 

(iniit  Baffin  reijion. 

Arizonian. 
Mesa. 
R4h1  Creek. 

(inat  Ijih'H  region. 

Cuprifen)HH. 
L'Anse. 
I»gan. 
Mackinac. 
New  V\\v\. 
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FORMATIONS  OP  uxDETERMiXED  AGE — Continued. 


«*?///>»  Valley. 

lie. 
1. 

X. 


Pine  Creek. 
Patnamvilie. 
St  Anthony. 
Seclalia. 
Williamsport. 

Xetr  England. 

Bar  Har}>or. 

Bartlettff  Island. 

Blanfoitl. 

Bolton. 

Cahlerwoo«l  Neck. 

Cambridge. 

Chitistone. 

Chloritic. 

CranbeiT>'  Island. 

Greenwich. 

Klutena. 

Kotlo. 

I^ke. 

Mapleton. 


Phipeborg. 
Schooner  Head. 
Suttons  Island. 
Swanton. 
Taunton. 
Winnepesankee. 

Pacific  Contt  region. 

Tolenas. 
Ventura. 

Rocky  Mmintain  region. 

Minneluaa. 
Nampa. 

SaidlnceMem  region. 

Plymouth. 
Polk  County. 

WeM  Indies 

Caribbean. 


SEDIMENTARY  FORMATION  NAMES. 

Abilene  conglomerate,  Haworth.     Kan.  Univ.  (ieol.  Sun'.,  vol.  i,  p.  186.     1S96. 

Permian.     Kanna^. 
Acadian,  Dawson.     Am.  Assoc.  Adv.  Sci.,  vol.  xvi,  pp.  117-119.     1867. 

New  Bnmswick. 
A(^ian,  Dawson.     Acadian  Geology,  2d  ed.,  London,  p.  61^.     18()S. 

New  Bnmswick.     Exact  syn.  St.  John  group. 
Acadian,  Smith.     Ala.  Geol.  Surv.,  Rept.  for  1875,  p.  127.     187(). 

Cambrian.     Alabama.  * 

Acadian  group,  Miller.     Gin.  Soc.  Nat.  Hist.,  Jour.,  vol.  iv,  p.  271.     1881. 
Acadian  series,  Matthew.     Am.  Geol.,  vol.  ii,  p.  3.     1888. 

Cambrian.    Canada. 
Aca<lian,  Walcott.     U.  S.  Geol.  Surv.  Bull.,  No.  81,  p.  248.     1891. 

Cambrian.     New  Brunswick. 
Adams  Branch  limestone,  Drake.     Texas  Gih^I.  Surv.,  4th  Ann.  lU^pt.,  p.  391. 
1893. 

Carl)oniferouH.    Texas.     Included  in  Canyon  division. 
Adams  Lake  series,  Dawson.     Can.  Geol.  Surv.,  new  ser.,  vol.  iv,  pp.  29B,  31 B. 
1890. 

British  Coluinbia. 
Ailams  I^ke,  Dawson.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  169.     1891. 

Cambrian?    British  Columbia. 
Adams  Lake,  Dawsom     Can.  Cxeol.  Sur\'.,  new  ser.,  vol.  vii,  pp.  26B,  30B,  33B. 
1896. 

Cambrian  or  Cambro-Silurian.     British  Columbia. 
Admiralty  clay,  Willis,     (ieol.  Soc.  Am.,  Bull.,  vol.  ix,  p.  ir>7.     1898. 

Pleistocene.     Washington.     Included  in  Admiralty  ejKich. 
Admiralty  till,  Willis  and  Smith.     V.  S.  Geol.  Surv.,  Geol.  Athis  of  l'.  S.,  Folio  No. 
54.*    1899. 

Pleistocene.     Washington. 
Aftonian,  Chaml)erlin.     Jour,  of  (Jeol.,  vol.  iii,  j>p.  272-273.     1895. 

Pleistocene.     Included  in  Glacial  eiK)ch. 
Aftonian  stage,  Upham.     Am.  (ieol.,  vol.  xvi,  p.  103.     1895. 

Pleistocene,     ftxact  syn.  Helvetian. 
Aftonian,  Chamberlin.    Jour,  of  (tcoI.,  vol.  iv,  pp.  872-876.     1896. 

Pleistocene.     Mississippi  Valley. 
Aftonian  epoch,  Todd.     ^to.  Geol.  Surv.,  vol.  x,  p.  213.     1896. 

Pleistocene.     Missouri. 
Aftonian,  Beyer.     Iowa  Geol.  Surv.,  vol.  vii,  pp.  231-232.     1897. 

Pleistocene.     Iowa. 
Aftonian,  Norton.     Iowa  GtH)l.  Surv.,  vol.  ix,  p.  474.     1899. 

Pleistocene.     Iowa. 
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Ajibik  quartziU?,  Van  Hise  and  Bayley.  '  V.  S.  lieol.  Siirv.,  15th  Ann.  Rept.,  p.  540. 
1895. 

Algonkian.     Lake  Superior  rej^on.     Included  in  Lower  Mar(]uette  series. 
Ajibik  quartzite,  Smyth.     U.  S.  Geol.  Surv.,  15th  Ann.  Rept.,  p.  610.     1895. 

Algonkian.     Lake^Superior  region.     Included  in  Lower  Marquette  series. 
Ajibik  quartzite,  Smyth.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxviii,  pp.  528-529.     1897. 

Algonkian.     Michigan.     Included  in  Lower  Marquette  series. 
Ajibik  quartzite.  Van  Hise.    U.  S.  Greol.  Surv.,  Mon.,  vol.  xxviii,  pp.  282-313.   1897. 

Algonkian.     Michigan.     Included  in  Lower  Marquette  series. 
Alachua  clay,  Dall  and  Harris.    U.  S.  Geol.  Surv.,  Bull.,  No.  84,  p.  127.    1892. 

Tertiary.     Florida.     Included  in  Pliocene. 
Alachua  clay,  Dall.     Wagner  Free  Inst.,  Trans.,  vol.  iv,  pp.  xi-xiv.     1896. 

Florida. 
Albany  division,  Cummins.     Texas  Geol.  Surv.,  2d  Ann.  Rept,  p.  395.     1891. 

Carboniferous.    Texas. 
Albany  division,  Drake.     Texas  Geol.  Surv.,  4th  Ann.  Rept,  pp.  421-429.     1893. 

Carboniferous.    Texas.     Includes  Paint  Rock,  Talpa,  Grape  Creek,  No.  12,  Bead 
Mountain,  Valera,  Jagger  Bend,  No.  8,  Elm  Creek,  Coleman,  No.  5,  Indian 
Creek^  Hordes  Creek,  Lost  Creek,  and  Coleman  Junction  beds. 
Albert  shales.  Hind.    Geol.  of  New  Brunswick,  p.  85.     1865. 

Carboniferous.     New  Brunswick. 
Albert  shales,  Bailey.    Can.  Geol.  Surv.,  Rept  1876-77,  pp.  356-371;  38^-388.    1878. 

Carboniferous.    New  Brunswick.    Included  in  Lower  Carboniferous.    Exact  syn. 
Baltimore  shales. 
Albert  shales,  Bailey,  Matthew,  and  Ells.    Can.  Geol.  Surv.,  Rept  1878-79,  pp. 
16D-19D.     1879. 

Carboniferous.    New  Brunswick.    Included  in  Low^er  Carboniferous. 
Albertan  formation,  Dawson.    Jour,  of  Geol.,  vol.  iii,  pp.  507-511.    1895. 

Pleistocene.    British  Columbia. 
Albertan  stage,  Dawson.    Geol.  Soc.  Am.,  Bull.,  vol.  vii,  p.  45.     1895. 

Pleistocene.     Alberta,  Canada. 
Albertan,  Chamberlin.    Jour,  of  Geol.,  vol.  iv,  pp.  872-876.     1896. 

Pleistocene.    All)erta,  Canada. 
Albertan  drift,  Leverett    Chicago  Acad.  Sci.,  Bull.  II  of  Geol.  and  Nat  Hist  Sur- 
vey, p.  13.     1897. 

Great  Lakes  region.     Included  in  Pleistocene. 
Albirupean,  Uhler.     Am.  Phil.  Soc.,  Proc.,  vol.  xxv,  p.  42.     1888. 

Jurassic?    Maryland. 
Albirupean,  Uhler.     Md.  Acad,  of  S<'i.,  Trans.,  vol.  i,  p.  45.     1889. 

Cretaceous.     Maryland. 
Albirupean,  Clark.    Johns  Hopkins  Univ.  Circulars,  vol.  ix,  p.  69,  and  vol.  x,  pp. 
105-108.     1890. 

Mesozoic.    Virginia-Maryland. 
Albirupean,  Darton.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  436.     1891. 

Cretaceous.     Maryland. 
Albirupean,  Uhler.     Md.  Acad,  of  Si-i.,  Trans.,  vol.  i,  pp.  185-201.     1892. 

Cretaceous.     Maryland.     Part.  Syn.  Potomac. 
Albinipean  series,  Ward.     U.  S.  (leol.  Surv.,  15th  Ann.  Rept,  p.  332.     1895. 

Cretaceous.    Maryland.     Included  in  Potomac. 
Aldrich  limestone,  McCally.     Ala.  Geol.  Surv.,  Rept.  on  Valley  Regions,  pt  ii,  pp. 
41-42;  692-712,  767.     1897. 

Cambrian.    Alabama.     Exact  Syn.  Beaver  limestone. 
^dJs-oma  san(},  Logan.    Can.  Geol.  Surv.,  Rept.  1843-63,  pp.  887,  907-908.     1863. 
rieif^tocene.     CanmiH, 
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^AJlegheny  series,  Rogere.     Pa.  State  Geol.,  4th  Ann.  Rept.,  p.  177.     1H40. 

Cartjoniferoas.     Pennsylvania.     Exairt  Syn.  Lower  CJoal  Measures. 
Allegheny  River  «erie»«,  Stevenson.     Am.  Phil.  Sot*.,  Trans.,  vol.  xv,  pi».  27-.*IO.    1873. 

Carhoniferoos.     West  Virginia.     Includes  Mahoning  Han<lstone. 
Allegheny  River  Coal  Measures,  Ashbumer.     Am.  Phil.  So*;.,  Pro<'..  vol.  xvi,  pp. 
519,  534.     1877. 
Carboniferous.      Pennsylvania.      Includes  Mahoning  sandstone.      Kxart  Syn. 
Lower  Productive  Measures. 
Allegheny  River  series,  D'Invilliers.    2d  Pa.  Geol.  Siirv.,  Ann.  Rept.,  1S86,  pp.  7i>-81 
1887. 
Carboniferous.     Pennsylvania.     Exact  Syn.  Lower  Productive  Mea.*»ure8. 
Allegheny  River  series.  White.     U.  S.  Geol.  Surv.,  Bull.,  No.  65,  p.  99.     1891. 
Carboniferous.    Ohio,   Pennsylvania,   West  Vii^ginia.     Included   in  I^ower  Coal 
Measures.     Includes  Upper  Freeport  limestone  and  sandstone,  Bolivar  fire  day, 
Lower  Freeport  limestone  and  sandstone,  Johnstown  (cement)  limestone,  Kit- 
tanning  fire  clay  and  sandstone,  Ferriferous  limesUme,  and  Eagle  linii^tone. 
Allegheny  River  series,  D'Invilliers.     2d  Pa.  Geol.  8urv.,  Final  Rept.,  vol.  'A,  pt.  ii, 
pp.  2155-2406.    1895. 
Carboniferous.    Pennsylvania.    Exact  Syns.  No.  xiii,  Lower  Productive  Mea-sures. 
Allegheny  River  coal  series,  White.     W.  Va.  Geol.  Surv.,  vol.  i,  p.  202.     1899. 

Carboniferous.     West  Virginia, 
Allegheny  series,  White.     Geol.  Soc.  Am.,  Bull.,  vol.  xi,  pp.  147-157.     1900. 
Carboniferous.     Pennsylvania,     Includes  Clarion  group,  Kittanning  group  and 
Freeport  group. 
Allegheny  formation,  O'Harra.     Md.  Geol.  Surv.,  Allegany  County,  p.  115.     1900. 

Carboniferous.     Maryland, 
^egrippus  conglomerate,  White.     2d  Pa.  Geol.  Surv.,  Rept.  T*,  pp.  99-100.     1885. 

Devonian.    Pennsylvania.     Included  in  Chemung. 
Allegrippus  conglomerate,  I^esley.    2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  ii,  pp.  1554- 
1556.    1892. 
^vonian.     Pennsylvania.     Included  in  Chemung.     Exact  syn.  Clienuing  lower 
conglomerate, 
^liaa  limestone,.  Proeser.    Geol.  So<\  Am.,  Bull.,  vol.  vi,  p.  44.     1894. 

Pcnnian.     Kansas.     Included  in  Cottonwood  formation, 
^wick  lake  be<ls.  Cross.     V.  8.  Geol.  Surv.,  (ieol.  Atlas  of  U.  S.,  Folio  No.  7. 

1894.    Eocene.     Colorado. 
Altamaha  grit,  Dall.     Wagner  Free  Inst.  Sci.,  Trans.,  vol.  iii,  pt.  ii,  p.  209.     1892. 
Miocene.     Georgia.     Included  in  Miocene  (Che8ai>eakeeiKK!h).     Part.  syn.  Grand 
Gulf  group. 
Altamaha  grit,  Dall  and  Harris.     U.  S.  Geol.  Surv.,  Bull.,  No.  84,  p.  81.     1892. 

Tertiary.    Georgia. 
Altamaha  grit,  Dall  and  Stanlev-Brown.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  1G4.     1894. 

Tertiary.    Florida. 
Altamont  moraine,  Todd.     U.  8.  Geol.  Surv.,  Bull.,  No.  144,  p.  l.'J.     1S9G. 

Pleistocene.    Dakotas.     Exact  Syn.  First  or  Outer  Moraine. 
Altamont  limestone,  Adams.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  p.  22,  1S96. 

Carboniferous.     Kansas. 
Altamont  moraine,  Beyer.     Iowa  Geol.  Surv.,  vol.  vii,  p.  239,  1897. 

Pleistocene.     Iowa. 
Altamont  limestone,  Haworth.     Kan.  Tniv.  (ieol.  Surv.,  vol.  iii,  pp.  <>,  92,  94.  100. 
1898. 
Carlwniferous.     Kansas.     Incrluded  in  Manhattan  formation. 
Altamont  moraine,  To<ld.     U.  S.  Geol.  Sur\'.,  Bull.,  No.  158,  pp.  18-41.     1S99. 
Pleisto(!ene.     South  Dakota.     Exat!t  Syn.  First  or  Outer  Moraine. 


44  NORTH    AMERICAN    GEOLOGIC    FORMATION   NAMES.        [bull.  191. 

Altamont  moraine,  Wilder.     Iowa  Geol.  Surv.,  vol.  x,  p.  132.     1900. 

Pleistocene.     Iowa. 
Alton  grouj),  Ashburner.     2d  Pa.  (ieol.  Surv.,  Kept.  R^  pp.  367-373.     1885. 

Carboniferous.     Pennsylvania. 
Alton  coal  group,  D'lnvilliers.     2<l   Pa.  Geol.  Surv.,  Final  Rept.,  vol.    iii,  pt.   i, 
p.  1876.     1895. 

Carboniferous.     Pennsylvania.     Included  in  No.  xii,  Pottsville  conglomerate. 
Altoona  limestone,  Haworth  and  Piatt.     Kan.  ITniv.  Quart.,  vol.  ii,  p.  117.     1894. 

Carboniferous.     Kansafn.     Exact  Syn.  Erie  limestone. 
Alum  Bluff  series,  I^angdon.     Ga.  Geol.  Surv.,  1st  Rept.  of  Prog.,  p.  97.     1891. 

Tertiary.     Georgia. 
Alum  Bluff  series,  Spencer.     Ga.  Geol.  Surv.,  1st  Rept.  of  Prog.,  pp.  57,  97.     1891. 

Tertiary.     Georgia.     Included  in  Miocene. 
Alum  Bluff  beds,  Dall  and  Harris.     U.  S.  Geol.  Surv.,  Bull.,  No.  84,  p.  122.     1892. 

Tertiary.     Florida. 
Alum  Bluff  IxkIs,  Dall  and  Stanley-Brown.     Geol.  So(\  Am.,  Bull.,  vol.  v,  pp.  147, 165. 
1894. 

Tertiary.     Florida.     Included  in  Miocene. 
Amboy  clays,  Ilollick.     Geol.  Soc.  Am.,  Bull.,  vol.  vii,  p.  14.     1895. 

Cretaceous.     New  Jersey.     Part.  Syn.  Albirupean. 
Amboy  clay,  Newberry.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxvi,  p.  21.     1895. 

Cretaceous.     New  Jersey. 
Amboy  clay,  Hollick.     Am.  Assoc.  Adv.  Sci.,  Proc,  vol.  xlvii,  p.  293.     1898. 

Cretaceous.     New  Jersey.     New  England. 
Axnericus  limestone,  Kirk.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  pp.  80-81.     1896. 

Carboniferous.     Kansas. 
Ames  limestone,  Andrews.     Ohio  Geol.  Surv.,  vol.  i,  pt.  i,  pp.  235,  2^)6.     1873. 

Carboniferous.     Ohio.     Included  in  Coal  Measures. 
Ames  limestone,  lx)vejoy.     Ohio  Geol.  Surv.,  vol.  vi,  pp.  6.S1,  tXi2.     1888. 

Carboniferous.     Ohio. 
Amherst  feldspathic  mica-schist,  Emerson.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  IT.  S., 
Folio  No.  50.     1898. 

Silurian.    Massachusetts. 
Axnpliitlieater  dolomite,  Cragin.     Am.  Geol.,  vol.  xix,  p.  358.     1897. 

Permian.     Kansas.     Oklahoma.     Includeil  in  Dog  Creek  formation  of  Cimarron 
series. 
Amyzon  beds,  Clark.     U.  S.  (leol.  Surv.,  Bull.,  No.  83,  p.  141.     1891. 

Tertiary.     Interior  region. 
Amyzon  group,  Dall  and  Harris.     U.  S.  Geol.  Surv.,  Bull.,  No.  84,  p.  281.     1892. 

Tertiary.     Oregon. 
Amyzon  shales,  Scott.     Geol.  Soc.  Am.,  Bull.,  vol.  ix,  p.  404.     1898. 

Tertiary.     Nevada.     Included  in  Oligocene. 
Amyzon  formation.  Smith.     Jour,  of  (leol.,  vol.  viii,  pp.  454-455.     1900. 

Tertiarv.     Western  North  America.     Included  in  Eocene. 
Anacacho  formation.  Hill  and  Vaughan.    V.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  ii, 
p.  240.     1898. 

Cretaceous.     Texas.     Include<l  in  Montana  division  of  Gulf  series. 
Anacacho  formation,  Vaughan.    U.  S.  Geol.  Surv.,  Geol.  Atla.**  of  U.  S.,  Folio  No.  64. 
1900. 

Cretaceous.     Texas.     Included  in  Gulf  series. 
Anamosa  l>eds,  Norton.     Iowa  Geol.  Surv.,  vol.  iv,  pp.  130-135.     1895. 

Silurian.     Iowa.     Included  in  Upper  Silurian.     Exact  Syns.  Mount  Vernon  Ijeds. 
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Anamoea  stage,  Calvin.     Iowa  (reol.  Surv.,  vol.  v,  pp.  56-60.     1896. 

Silurian.     Iowa.     Includecl  in  Niagara  series. 
Anamosa  limestone,  Calvin.    Iowa  Geol.  Surv.,  vol.  vii,  pp.  55-57.     1897. 

Silurian.    Iowa.     Indude<l  in  Niagara. 
Ananiosa  stone,  Norton.    Iowa  Geol.  Surv.,  vol.  ix,  p.  424.     1899. 

Silurian.    Iowa.    Intrluded  in  Gower  stage. 
Anderson  sandstone,  Keith.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  33. 
1896. 

Carboniferous.    Tennessee. 
Anderson  sandstone,  Keith.    U.  S.  Geol.  Stir\\,  Geol.  Atlaa  of  U.  S.,  Folio  No.  40. 
1897. 

Carboniferous.    Tennessee. 
Anderson  Biver  group,  Selwyn.    Can.  Geol.  Surv.,  Kept.  1871-72,  pp.  62-6:1    1872. 

British  Columbia.    Exact  Syn.  Boston  Bar  group. 
Animas  River  beds.  Cross.    U.  S.  Geol.  Surv.,  Mon.,  vol.  xxvii,  p.  217.     l«iM>. 

Cretaceous.    Colorado.    Included  in  Post  Laramie.     Exact  Svn.  Denver. 
Animikie,  Irving.    V,  S.  Geol.  Surv.,  3d  Ann.  Rept.,  pp.  165,  166.     1883. 

Archean.    Michigan.     Included  in  Huronian. 
Animikie  group,  Irving.     Science,  vol.  i,  pp.  140,  360.    18811 

Huronian. 
Animikie  formation,  McKellar.     Caii.  Roy.  Soc.,  Trans.,  vol.  v,  set!,  iv,  pj).  63-73. 
1888. 

Archean.    Canada. 
Animikie,  Winchell.     Am.  Geol.,  vol.  i,  pp.  14-24.     1888. 

Archean.    Minnes^^ta. 
Animikie  series,  Winchell.     Minn.  Geol. and  Nat.  Iliat.  Surv.,  16th  Ann.  Kept.,  pp. 
352-360.     1888. 

Huronian.     Minnesota. 
Animikie,  Lawscjn.     Geol.  Soc.  Am.,  Bull.,  vol.  i,  p.  164.     1889. 

Algonkian?    Canada. 
Animikie,  Van  Hise.     1'.  S.  Geol.  Surv.,  10th  Ann.  Kept,  p.  402.     1890. 

Algonkian.    Wisconsin,  Minnesota.     Exact  syn.  Penokie. 
Animikie  series.  Van  Hise.     Int.  Cong,  of  Geol.,  5th  Session,  pi.  xiv.     1893. 

Algonkian.     Lake  Superior  Region.     Included  in  Huronian. 
Animikie  series,  Spurr.    Minn.  Geol.  and  Nat.  Hist.  Surv.,  Bull.,  No.  10,  p.  3,     1894. 

Minnesota. 
Animikie,  Mclnnes.     Can.  Geol.  Surv.,  new  ser.,  vol.  x,  pp.  23H-24I1.     1898. 

r)ntario. 
Animikie,  Walcott.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  j).  222.     mm. 

Algonkian.     I nclude<l  in  UpiK*r  Huronian.     Part.  Syns.  Marquette,  Kaiiiini.Mtiguia, 
Penokee,  (togebic,  ChipiH*wa,  and  Haraboo. 
Animikie,  Grant.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept.,  vol.  iv,  i>p.  180, 
323,  417,  456,  484,  493.     1899. 

Cambrian.     Minnesota. 
Animikie,  Winchell.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept.,  vol.  iv,  pj).  296, 
374.     1899. 

Cambrian.     Minnesota.     Included  in  Taconic. 
Animikie,  Winchell.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept.,  vol.  v,  p.  46. 
1900. 

Cambrian.     Minnesota. 
Anoma  chalk.  Hill.     (^eol.  Soc.  Am.,  Bull.,  vol.  v,  p.  308.     1S94. 

Cretace<jus.     Indian  Territory. 
Anorthosite  series,  Adan^s.     Jour,  of  Geol.,  vol.  i,  pp.  332-^iio.    1^^)^, 

Algonkian.     Cai^ad^, 
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Antelope  moraine,  Todd.     U.  8.  Geol.  Surv.,  Bull.,  No.  144,  pp.  11,  45.     1896. 

Pleistocene.     North  and  South  Dakota.     Exact  Syn.  Third  moraine. 
Antelope  Creek  bed,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  Rept.,  pp.  385-386.    1893. 

Carboniferous.    Texas.     Included  in  Strawn  division. 
Anthracite  formation,  Zachariah.     Am.  Jour.  Sci.,  Ist  ser.,  vol.  iv,  pp.  1-8.     1821. 

Carboniferous.    Pennsylvania.     Includes  Lehigh  Coal. 
Anthracite  Coal  Measures,  Rogers.    Pa.  State  Geol.,  2d  Ann.  Rept,  pp.  71-79.     1838. 

Carboniferous.     Pennsylvania.     Exact  Syn.  No.  xiii. 
Anticosti  group,  Logan.     Can.  Geol.  Surv.,  Rept,  1843-1863,  pp.  298-344.     1863. 
Silurian.     Canada.     Included  in  Middle  Silurian.     Includes  Oneida  conglomerate, 
Medina  sandstone,  Clinton  group,  and  Niagara  group. 
Anticosti  group.  Miller.    Cin.  Soc.  Nat  Hist.,  Jour.,  vol.  iv.  No.  iv,  p.  268.     1881. 

Silurian. 
Anticosti  group,  Foerste.     Denison  Univ.  Sci.  Lab.,  Bull.,  vol.  iii,  p.  9.     1888. 

Canada. 
Antietam  sandstone,  Williams  and  Clark.     Maryland:  Its  Reeoun^es,  Industriee, 
and  Institutions,  p.  68.     1893. 
Cambrian.     Maryland. 
Antietam  sandstone,  Keith.     U.  8.  Geol.  Surv.,  14th  Ann.  Rept,  pt.  ii,  pp.  335-337. 
1894. 
Cambrian.     Virginia,  Maryland. 
Antietam  sandstone,  Keith.     U.  8.  (ieol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  10. 
1894. 
Cambrian.     Virginia,  Maryland,  and  West  Virginia. 
Antietam  formation,  Clark.     Md.  Geol.  Surv.,  vol.  i,  pp.  157,  178.     1897. 

Cambrian.     Maryland. 
Antigruan  marls,  Vaughan.     Science,  new  ser.,  vol.  xii,  pp.  873-875.     1900. 

Tertiary.     Georgia.     Part.  Syn.  C?hattahoochee  limestone. 
Antoine  dolomite.  Van  Hise.     U.  S.  Geol.  Surv.,  19th  Ann.  Rept,  pt  iii,  p.  16. 
1899. 
Algonkian.     Michigan.     Includeil  in  Lower  Menominee. 
Anvil  Bock  sandstone,  Owen.     Ky.  Geol.  Surv.,  vol.  i,  pp.  29-78.     1856. 

Carl)oniferous.     Kentucky.     Include<l  in  Lower  Coal  Measures. 
Anvil  Rock  sandstone,  Lesquereux.    Geol.  Reconn.  Indiana,  Rept,  1859-60,  p.  308. 
1862. 
Carl)oniferous.     Indiana. 
Anvil  Rock  sandstone,  Les<iuereux.     111.  Geol.  Sur\'.,  vol.  i,  pp.  213,  217,  232.     1866. 

Carboniferous.     Illinois.     Include<l  in  Coal  Measures. 
Anvil  Rock  sandstone.  Cox.    Indiana  Geol.  Surv.,  1st  Ann.  Rept.  for  1869,  i>.  18.    1869. 

Carboniferous.     Indiana.     Exact  Syn.  Mahoning  sandstone. 
Anvil  Rock,  Collett     Indiana  Dept.  Geol.  and  Nat.  Hist.,  13th  Ann.  Rept.  for  1883. 
p.  9,  49.     1884. 
Carboniferous.     Indiana. 
Apishapa  formation,  Gilbert.     U.  S.  (reol.  Surv.,  17th  Ann.  Rept,  pt.  ii,  p.  567. 
1896. 
Cretaceous.     Colorado.     Included  in  Niobrara  group. 
Apishapa  formation.  Hills.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  58, 
1899. 
Creta<*eous.     Colorado.     Included  in  Niobrara. 
Apishapa  formation,  Hills.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  V.  S.,  Folio  No.  68. 
190(). 
Cretaceous.     Colorado.     lnclu(le<l  in  Niobrara  formation. 
JLpiBon  shale,  Hayes.   U.  S.  Geol.  Surv. ,  Geol.  Atlas  of  U.  S.,  Folios 2, 4, 6, 20.    1894-95. 
Cambrian,  Georgia,  Tennessee. 
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Apison  Hhale,  Keith.     U.  8.  Geol.  Siir\\,  Geol.  AtlaH  of  U.  S.,  Folio  No.  Ki.     1895. 

Cambrian.     Tennessee,  North  Carolina. 
Appanoose  beds,  Bain.     Iowa  Geol.  Surv.,  vol.  v,  pp.  37H-;k>4.     1896. 

Carboniferous.     Iowa.     Included  in  Dee  Moines  stage. 
Appanoose,  Bain  and  Leonard.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  IL     181H). 

Carboniferous.    Iowa.     Included  in  Upper  CarboniferouH. 
Appleton  stage,  Stevenson.     N.  Y.  Acad.  Sci.,  Trans.,  vol.  xv,  p.  51.     18JM>. 

Carboniferous.     Arkansas.     Includes  Crossplains  sandstone,    Russell ville  shale, 
Washbume  sandstones. 
Appoxnattoz  formation,  McGee.     Am.  Jour.  Sci.,  8d  ser.,  vol.  xxxv,  pp.  328-:i30. 
1888. 

Tertiary.     Virginia. 
Appomattox  formation,  McGee.     Am.  Jour.  S<^i.,  M  ser.,  vol.  xl,  pp.  15-41.     181K). 

Tertiary.     Atlantic  Coastal  Plain. 
Appomattox,  Darton.     Greol.  Soi*.  Am.,  Bull.,  vol.  ii,  p.  4i^2.     1891. 

Tertiary.     Virginia,  Maryland. 
Aquia  Creek  series.  Ward.     U.  S.  Geol.  Surv.,  15th  Ann.  Rept.,  p.  326.     1895. 

Cretaceous.    Maryland,  Virginia.     Included  in  Potomac. 
Aquia  Creek,  Clark.     U.  S.  Geol.  Surv.,  Bull.,  No.  141,  pp.  54,  57.     18i>6. 

Tertiary.     Virginia.     Included  in  Eocene. 
Aquia  Creek  stage,  Clark.     Am.  Jour.  Sci.,  4th  ser.,  vol.  i,  pp.  369,  370.     ISWi. 

Tertiary.     Viiginia.      Included  in  Eocene  (Pamunkey  formation).      Part.  Syn. 
Middle  or  Upper  Lignitic  (p.  374). 
Aquidneck  shales,  Shaler,  Wood  worth,  an<l  Foerste.     U.  S.  (4eol.  Surv.,  Mon., 
vol.  xxxiii,  pp.  348-364.     1899. 

Carl)oniferou6.     Rhode  Island. 
Arago  beds,  Diller.     U.  S.  Geol.  Surv.,  17th  Ann.  Rept,  pt.  1,  j>p.  458-462.     ISWi. 

Oregon.     Included  in  Eocene. 
Arago  beds,  Dall.     U.  8.  Geol.  Surv.,  18th  Ann.  Rept,  pt.  ii,  p.  343.     189S. 

Oregon.    Included  in  Eocene.    Claibornian  stage. 
Arago  formation,  Diller.     U.  S.  Geol.  Surv.,  19th  Ann.  Rept.,  ]>t.  iii,  j»p.  3H>-320. 
1899.    . 

Oregon.     Included  in  Eocene.     Includes  Coaledo  and  Pulaski  fortiiations. 
Arago  formation.  Smith.     Jour,  of  Geol.,  vol.  viii,  pp.  459-460.     1900. 

Tertiary.     Oregon.    Included  in  Eocene.     Includes  Pulaski  and  Coale<lo  forma- 
tions. 
Arapahoe  beds,  Eldridge.     Colo.  Sci.  Soc.,  Proi*.,  vol.  iii,  i».  91K     1888. 

Tertiary.     Colorado.     Exact  Syn.     Willow  Creek  l)edH. 
Arapahoe,  Eldridge.     Colo.  Sci.  Soc.,  Proc.,  vol.  iii,  p.  97,  footnote.     1888. 

Tertiary. 
Arapahoe,  White.     U.  S.  Geol.  Surv.,  Bull.,  No.  82,  p.  150.     1891. 

Cretaceous.    Colorado. 
Arapahoe,  Clark.    U.  S.  Geol.  Surv.,  Bull.,  No.  83,  p.  i;i5.     1891. 

Cretaceous.    Colorado. 
Arapahoe  formation.  Cross.     Am.  Jour.  Sci.,  3<l  si»r.,  vol.  xliv,  p.  20.     1892. 

Tertiary.    Colorado. 
Arapahoe  formation,  Cannon.     Colo.  S<'i.  S(M'.,  Pro<*.,  vol.  iv,  p.    253.     1893. 

Cretaceous.    Colorado. 
Arapahoe,  Emmons,  Cross,  and  Eldridge.     U.  8.  (ieol.  Surv.,  Mon.,  vol.  xxvii,  pp. 
31,  151,  206.     1896. 

Tertiary?    Colorado. 
Arapahoe,  Cross.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxvii,  p.  206.     1896. 

Tertiary?    Colorado. 
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Arai>ahoe,  Davis.     Am.  Acacl.  Art.  and  Sci.,  Proc.,  vol.  xxxv,  p.  356.     1900. 

Tertiarv.     Colorado. 
Arcadia  clays,  Lerch.     Prelim.  Kept,  upon  the  hills  of  La.  south  of  the  V.,  S.  and 
P.  R.  R.     Geol.and  Agric.  La.  P^xp.  Sta.,  pt.  ii,  p.  85.     1893. 
Tertiary.     Includet^l  in  Eocene.     Exact  Syn.  Gray  clays. 
Arcadia  clays,  Vaughan.     U.  S.  Geol.  8urv.,  Bull.,  No.  142,  p.  18.     1896. 

Tertiary.     Louisiana.     Included  in  Eocene.     Lower  Claiborne. 
Archer,  Scott.     Geol.  8oc.  Am.,  Bull.,  vol.  v,  p.  595.     1894. 

Tertiary.     Florida.     Included  in  lJpi>er  Miocene.     Loup  Fork. 
Archimedes  limestone,  Shumanl.     Mo.  Geol.  Surv.,  1st  and  2d  Ann.  Repte.,  pt.  ii, 
pp.  151,  170,  181.     1855. 
Carboniferous.     Missouri. 
Archimedes  limestone,  Swallow.     Mo.  Geol.  Surv.,  Ist  and  2d  Ann.  Repts.,  pp.  95, 
174,  194.     1855. 
Carboniferous.     Missouri.     Included  in  Mountain  or  Lower  Carboniferous  lime- 
stone. 
Archime<les  limestone,  Upi>er,  Swallow.     Am.  Assoc.  Adv.  Sci.,  l^*roc.,  vol.  ii,  p.  5. 
1857. 
Carl)oniferous.     Missouri. 
Archimedes  limestone,  Owen.     First  Report  of  a  ReconnoiKsance  of  the  Northern 
Counties  of  Arkansas,  1857-58,  p.  34.     1858. 
Carboniferous.     Arkansas. 
Archimedes,  Owen.     Geol.  Reconn.  State  of  Indiana,  Rept.  1837,  pp.  20,  21.     1859. 

Carboniferous.     I  ndiana. 
Archime<les  limestf me,  White.     Boston  Soi-.  Nat.  Hist.,  Proc.,  vol.  vii,  1859-1861,  p. 
321.     1860. 
Iowa. 
Archime<les  limestone,  Shumard.     Mo.  Geol.  Surv.,  Rept.  1855-1871,  pp.  279,  292, 
294,  321.     1873. 
CarlK>niferou8.     Missouri.     Includes   Upper  Archime<les,  Kaskaskia  limestone  of 
Hall,  3d  Archimedes. 
Archimedc^s,  3d,  Shumard.     Mo.  (ieol.  Surv.,  Rept.  1855-1871,  i».  305..   1873. 

Carboniferous.     Missouri.     Exact  Syn.  Warsaw. 
Archimedes  limesttme,  Mwk.     Mo.  (tcoI.  Surv.,  Rept.  1855-1871,  p.  172.     1873. 

CarlK)nifcrous.     Missouri.     Included  in  Lower  CarlK)niferous. 
ArchimcHles  limestone,  Broadhea<l.     Mo.  Geol.  Surv.,  Rept.  1873-74,  p.  95.     1874. 

lyower  (Carboniferous.     Mis.**ouri.     Include<l  in  Keokuk. 
Archimedes  limestone,  Simonds.     Ark.  Geol.  Surv.,  1888,  vol.  iv,  pp.  55-74,    150. 
1888. 
Carboniferous.     Arkanwu^.     Included  in  Lower  Carlnmiferous. 
An-himedes  limestone,  Hopkins.     Ark.  (Jeol.  Surv.,  1890,  vol.  iv,  pp.  92-94.     1890. 

Carlwmiferous.     Arkansiu*.     Iiicludinl  in  Lower  CarlK>niferous. 
Archimedes,  Marbut.     Mo.  (leol.  Surv.,  vol.  xii,  pt.  ii,  p.  325.     1898. 
Carboniferous.     Missouri.     Exact  Svu.  Keokuk  limestone. 

ft 

Ardmore  limestone,  Gordon.     Mo.  (ieol.  Surv.,  vol.  ix,  sheet  rept.  No.  2,  p.  20. 
1896. 

Carl)oniferous.     Missouri.     lnclude<l  in  I^wer  Coal  Measures.  • 

Arenaceous  jrroup,  Marcou.     Boston  Soc.  Nat.  Hist.,  Proc.,  vol.  viii,  1861-62,  p.  87. 
1861. 

Cretaceous.     Texas.     Included  in  Upj>er  Cretaceoue. 
Arietna  be<l,  Taff.     Texas  Geol.  Surv.,  2d  Ann.  Rept.,  pi>.  719-720.     1891. 

Cretaceous.     Texa>».     lnclude<l  in  Washita  division. 
Arietna  clay,  Taff.     Texas  (ieol.  Surv.,  :^l  Ann.  Rei>t.,  pp.  347-348.     1892. 
Cmtmc'oufj.     Tcxiw.     Jnciuded  in  Wa.«lnla  divisiiiu  of  Lower  Cretaceous. 
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Arickaree  shales,  Cragin.    Colo.  College  Stud.,  vol.  vi,  p.  52.     iH\Hy. 

Cretaceous.     Kansas.     Included  in  Fox  Hills. 
Arickaree  beds,  Adams.     Kan.  Univ.  Geol.  Surv.,  vol.  iv,  i)i).  25-27.     1H98. 

Upper  Cretaceous.     Kansas.     Exact  syn.  Fort  Pierre  shafe. 
Arikaree  formation,  Darton.     U.  S.  Geol.  Surv.,  19th  Ann.  Rept.,  pt.  iv,  pp.  7.'}5, 
743-747.     1899. 

Nebraska.    Included  in  Miocene. 
Arisaig  series,  Dawson.    Can.  Nat.,  vol.  v,  pp.  135-137.     1860. 

Silurian.    Canada.    Included  in  Middle  Silurian. 
Arizonian  slates,  Blake.     Rept.  of  Governor  of  Arizona  to  Secretary  of  Interior, 
1899,  p.  139.     1900. 

Arizona. 
Arkadelphia  shales.  Hill.    Ark.  Geol.  Surv.,  1888,  vol.  ii,  pp.  53-56.     1888. 

Tertiary.     Arkansas.     Include<l  in  Camden  series. 
ArkariBas  sandstone,  Endlich.     U.  S.  Geol.  and  Geog.  Sur^^  of  Terr.,  10th  Ann. 
Rept.,  p.  129.     1878. 

Carboniferous.    Colorado.     Inchide<i  in  Upper  Carlxjniferous. 
Arkona  beai'h,  Sherzer.    Mich.  Geol.  Surv.,  vol.  vii,  pt.  i,  pp.  i:{8-140.     1900. 

Pleistocene.    Michigan. 
Arlingi^n  l)eils,  Diller.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  372.     1892. 

Carboniferous.     California. 
Arlington,  Diller.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  15.     1895. 

Devonian.    California. 
Aroostook  limestone,  Gregory.     U.  S.  Geol.  Surv.,  Bull.,  No.  165,  p.  141.     1900. 

Maine. 
Aroostook  limestone,  Williams.     U.  S.  Geol.  Surv.,  Bull.,  No.  165,  p.  44.     19(K). 

Silurian.     Maine. 
Artemisia  gravel,  Logan.    Can.  Geol.  Surv.,  Rept.  184:^-186:^,  pp.  887,  m)8-910.    1863. 

Pleistocene.    Canada. 
Artemisia  gravel,  SfHiniter.     Geol.  Soc.  Am.,  Bull.,  vol.  i,  p.  86.     1889. 

Pleistocene.    Great  Lakes  Region. 
Arundel  formation,  Clark.     Md.  Geol.  Surv.,  vol.  i,  pi>.  156,  190.     1897. 

Jurassic    Maryland. 
Arundel  formation,  Clark  and  Bibbins.    Jour,  of  Ge<3l.,  vol.  v,  pp.  485-489.     1S97. 

Jurassic.     Maryland.     Included  in  Potomac  group.     Upi)er  Jurassic. 
Arvonian,  Whitney  and  Wadsworth.  '  Mus.  Comp.  Zool.,  Bull.,  vol.  vii,  1880-1884. 
p.  561.     1884. 

Archean. 
Arvonian,  Pumpelly.     Geol.  Soc.  Am.,  Bull.,  vol.  iv,  j).  383.     1893. 

Archean.     Canada. 
Ashland  shale  and  limestone,  Williams.     U.  S.  Geol.  Surv.,  Bull.,  No.  165,  pp.  4\)- 
54.     1900. 

Silurian.     Maine. 
Ashley  beds,  Tuomey.     (tef)lojry  of  South  Carolina.     1848. 

Tertiary.     South  Carolina.     lncludc<l  in  E(K!eiie. 
Ashley  River  beds,  Pratt.     Ashley  River  Phosphates.     1868. 

Tertiary.    South  Carolina.     Include<l  in  Eocene. 
Ashley  Phosphate  beds,  Leidy.    Phil.  Acad.  Nat.  Sci.,  Jour.,  vol.  viii,  p.  209.    187-(?). 

South  Carolina. 
Ashley  River  beds,  Holmes.     Phosphate  Rock  of  South  (^aroUua.     1848. 

Tertiary.    South  Carolina.     Included  in  Eocene. 
Ashley  River  mari,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Kept.,  pt.  ii,  p.  340.     1898. 

Tertiary.    South  Carolina. 

BulL  Wl-'O^ 4 
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Ashley  Hill  liineatono,  Dale.     U.  S.  Ucol.  Siirv.,  ll^th  Ann.  Rept,  pi.  ii,  p.  312. 
1893. 

Cambrian.     New  York. 
Ashton  HC'histe,  Shaler,  Woo<l worth,  and  Foerste.     U.  8.  Geol.  »^nrv.,  Mon.,  vol. 
xxxiii,  p.  107.     1S99. 

Algonkian.     Rliode  Island.     Include<l  in  Blackstone  t^erieti. 
Aspalaga  chalk,  Dall  and  Stanley-Brown.     (tgoI.  »So(\  Am.,  Bull.,  vol.  v,  p.  154. 
1894. 

Tertiary.     Florida.     Include<l  in  Mi(K*ene. 
Asphalto  Lake  bod,  Cooper.     Cal.  Acad.  Sci.,  Pnx:.  for  1893-94,  2d  ser.,  vol.  iv, 
J).  168.     1895. 

Tertiary.     California.     Included  in  Pliocene. 
Aspidella  slate,  Murray.     Cieol.  of  Newfoundlanti,  pp.  280-288.     1881. 

Algonkian.     Newfoundland. 
Astoria,  Dall  and  Harrii*.     V.  S.  Ge<»l.  Surv.,  Bull.,  No.  84,  pp.  22:^225,  254.     1892. 

Tertiary.     Oregon.     Alaska. 
Atane  IhmIh,  \Vhit<;  and  Schuchert.     (feol.  Soc.  Am.,  Bull.,  vol.  ix,  p.  345.     1898. 

CretaceoUH.     (Jrei^nland.     Included  in  Upj)er  ('retaoeouy. 
Atane  bedn,  Dall.     V.  S.  (tcoI.  Surv.,  IHth  Ann.  Rept.,  pt.  ii,  p.  34().     1898. 

Tertiary.     (in»enland.     Included  in  Eocene. 
Atchison  shale,  Keyes.     Am.  (ieol.,  vol.  xxiii,  p.  309.     1899. 

Carboniferous.     Mississippi  Valley.     Included  in  Missourian  series. 
Atchison  shales,  Keyes.     Iowa  Acad.  Sci.,  Proc.,  vol.  vii,  p.  94.     1900. 

Carl)oniferous.     Mississippi  Valley.     lnclude<l  in  Coal  Mea.sures. 
Athabasca  sandstone,  McConnell.     Can.  Geol.  Surv.,  new  ser.,  vol.  v,  pt.  i,  p.  51D. 
1893. 

Cambrian.     Canada. 
Athabasca  sandstone,  Tyrrell.     Can.  Cieol.  Surv.,  new  sc»r.,  vol.  ix,  Rept.   F,  ]).  171. 
189S. 

Cambrian.     Hudson  Bay  region. 
Athens  marble,  Hopkins.     .\rk.  (Jeol.  Surv.,  1890,  vol.  iv,  j>.  51.     1890. 

Silurian.     Arkansas.     lnclude<l  in  Niagara. 
Athens  shale,  Hayes.     T.  S.  (Jeol.  Surv.,  (Jcol.  Atlas  of  U.  S.,  Folio  No.  4,  20.     1894, 
1895. 

Silurian.     Tennessee. 
Athens  shale,  Keith.     U.  S.  (ieol.  Surv.,  (ieol.  Atlas  of  V.  S.,  Folio  Nos.  16,  25,  27. 
1895,  1896. 

Silurian.     Tcnnes.see,  North  Carolina. 
Athens  shale,  Campbell.     C.  S.  (ieol.  Surv.,  (Jeol.  Atlas  of  V.  S.,  Folio  No.  59.     1899. 

Silurian.     Virginia,  Tennessee. 
Atic  Oban  s(?ries.  Smith.     (Jeol.  Soc.  Am.,  Bull.,  vol.  iv,  i).  1^4.     1893. 

Archean.     Ontario,  Canada. 
Atlantic  group,  Hitchcock.     (Jeol.  of  N.  Ilami>.,  pt.  i,  p.  522.     1874. 

Archean.     New  Hampshire. 
Atlantic  series,  Hitchcock.     (Jcol.  of  N.  Ilamp.,  pt.  ii,  p.  54.     1877. 

Archean.     New  Hampshire. 
Atlantic  gneiss,  Hitchcock.     (Jcol.  of  N.  Ilamp.,  j)t.  ii,  pp.  27(>-277.     1877. 

Archean.     New  Hampshin*. 
Atlantosaurus,  Marsh.     C  S.  (Jcol.  Surv.,  Mon.,  vol.  xxvii,  p.  476.     189(). 

Jurassic.     Colora<lo. 
Atlanto.saurus,  Marsh.     Am.  Jour.  Sci.,  4th  ser.,  vol.  ii,  pj>.  434,  435.     1896. 

Jurassic.     Wyoming. 
Atoka  formation,  Taff  and  A<lams.     V.  S.  CJeol.  Surv.,  21st  Ann.  Rept.,  pt.  ii,  p.  273. 

/.OOO. 
C/i/ho/jj/croiw.     Indian  Territorv. 
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Attleboro  sandstone,  Shaler,  Woocl worth,  and  Foerete.     U.  8.  (mil.  Burv.,  Mon., 
vol.  xxxiii,  p.  151.     1899. 

Carboniferous.     Rhode  Inland. 
Aturia  formation,  Smith.     Jour,  of  Geol.,  vol.  viii,  pp.  463-464.     1900. 

Tertiary.     Oregon.     Included  in  Eocene. 
Aubrey,  Gilbert.    TJ.  8.  Geog.  and  Geol.  Surv.  West  of  100th  M.,  vol.  iii,  p.  177. 

1875.     Carboniferous.     Utah. 
Aubrey,  Upper,  Powell.     U.  S.  Geog.  and  Geol.  Surv.,  (ieol.  of  Uinta  Mts.^  pp.  41, 

54,  57,  60,  149.     1876. 
Carboniferous.    Utah. 

Aubrey,  Lower,  Powell.     U.  S.  Geog.  and  Geol.  Surv.,  (reol.  of  Uinta  Mts.,  pp.  41, 

55,  57,  60,  149.     1876. 
Carboniferous.     Utah, 

Aubrey,  Dutton.    U.  S.  Geol.  Surv.,  2d  Ann.  Rept.,  p.  114.     1882. 

Carboniferous.     Grand  Canyon  of  Colorado.     Included  in  Carboniferous.     Exact 
Syn.  Coal  Measures  of  Pennsylvania  and  England. 
Aubrey  group,  Dutton.     U.  S.  Geol.  Surv.,  6th  Ann.  Rept,  p.  132.     1885. 

Carboniferous.     New  Mexico. 
Aubrey  sandstone,  Lower,  Walcott.     Geol.  Soc.  Am.,  Bull.,  vol.  i,  p.  50.     1889. 

Carboniferous.     Arizona. 
Aubrey  limestone.  Upper,  Walcott.     Creol.  Soc.  Am.,  Bull.,  vol.  i,  ]>.  50.     1889. 

Carboniferous.     Arizona. 
Auburn  shale,  Beede.     Kan.  Aca<i.  Scd.,  Trans.,  vol.  xv,  p.  30.     1898. 

Carboniferous.     Kaui^as. 
Augusta  limestone,  Keyen.     Iowa  Geol.  Surv.,  vol.  i,  pp.  59-71.     1893. 

Carboniferous.     Iowa.     Included  in  Mississippian  series.     Includes  Warsaw  shales 
and  limestone,  Keokuk,  Upper  and  Lower  Burlington  limestones.    Exact  Syns. 
Burlington  and  Keokuk.     Osage.     Part.  syn.  Encrinital  limestone. 
Augusta  stage,  Keyes.     Mo.  (Jeol.  Surv.,  vol.  iv,  pp.  30,  76.     1894. 

Carboniferous.     Missouri.     Included  iu  Lower  Carboniferous.     Includes  Warsaw, 
Geode  bed,   Keokuk  limestone.  Upper  Burlington  and   lx)w^er  Burlington 
limestone. 
Augusta  limestone,  Keyes.     Mo.  Geol.  Surv.,  vol.  iv,  pp.  58-76.     1894. 

Carboniferous.     Missouri.     Included  in  Mississippian  series.     Exact  Syn.  Osage. 
Augusta  stage,  Keyes.     Mo.  Geol.  Surv.,  vol.  vii,  pt.  ii,  p.  390.     1894. 

Carboniferous.     Missouri.     Included  in  Lower  Carlx)niferouH.     Inclu^les  Warsaw 
(in  part),  *' Geode  bed,"  Keokuk  limerttone,  Upper  and   Lower  Burlington 
limestone. 
Augusta,  Bain.     Iowa  Geol.  Surv.,  vol.  iv,  pp.  275-277.     1895. 

Carboniferous.     Iowa.     Included  in  Mississippian  series. 
Augusta,  Bain.     Am.  Geol.,  vol.  xv,  p.  321.     1895. 

Carboniferous.     Iowa.     Included  in  Mississippian  series. 
Augusta  limestone,  Keyes.     Iowa  Geol.  Surv.,  vol.  iii,  pp.  340-345,  439-447.     1895. 
Carboniferous.     Iowa.     Included  in   Mississippian  series.     IncIu(U»s   Ui)|H»r  and 
Lower  Burlington  limestone,  Keokuk  limestone,  Geode  l>ed,  Warsaw  l>edH. 
Augusta,  Bain.     Iowa  Geol.  Surv.,  vol.  v,  pp.  140-143.     1896. 

Carboniferous.     Iowa.     Included  in  Mississippian  series. 
Augusta,  Keyes.     Am.  Geol.,  vol.  xxi,  pp.  229-2.35.     1898. 

Carlx>niferous.     Mississippi  Valley.     Part.  syn.  Osage. 
Augusta  limestone,  Shepard.     Mo.  Geol.  Surv.,  vol.  xii,  p.  100.     1898. 

Carhoniferous.     Missouri.    Jncluded  in  Augusta  stage.     Includes  lower  and  upj>er 
Burlington  limestone,  Keokuk  limestone,  Geode  bed,  and  Warsaw  shales. 
Part.  Syn.  Osage. 
Augusta  stage,  Shepard.    Mo.  Geol.  Surv.,  vol.  xii,  p.  49,  100.    IHV^H. 
Carboni/eivtw,    Missoan.    Includes  Upper  and  Lower  BurWngtou  Wm^eXfttv^. 
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AuKUflta  limestone,  Mar])ut.     Mo.  Ge<>l.  Surv.,  vol.  xii,  pt.  ii,  pp.  31,  161.     1808. 

Carl>oniferou8.     Missouri.     Includwl  in  Augtinta  stage. 
Auriferous  slate  series,  Diller.     V.  S.  Geol.  Surv.,  8th  Ann.  Rept-,  pt.  i,  p.  4(M. 
1889. 
California. 
Auriferous  slate  series,  Lindgren  an<l  Turner.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8., 
Folio  No.  3.     18»4. 
Carboniferous-Cretaceous.     C/alifornia.     Imrliides  Calaveras  and  Maripoea  forma- 
tions. 
Auriferous  slate  series,  Lindgren.     U.  S.  Geol.  Surv.,  (Te<3l.  Atlas  of  U.  8.,  Folio  No.  5. 
1894. 
Carl)oniferous-Creta<^eous.     California.     Includes  Calaveras  and  Mariposa  betle. 
Auriferous  slate  series,  Turner.     V.  S.  Geol.  Surv.,  14th  Ann.  Rept.,  pt.  ii,  p.  445. 
1894. 
Oalifomia.     Includes  Grizzly,  Calaveras,  Robinson,  Little  Grizjsly  Creek  beds, 
Juratrias,  Ceilar,  Mineral  King,  and  Mariposa  formations. 
Auriferous  River  gravels.  Turner.     IT.  8.  Greol.  Surv.,  14th  Ann.  Rept,  pt.  ii,  p.  465. 
1894. 
Included  in  Neocene,     (.'alifornia. 
Auriferous  gravels,  Lindgren  and  Turner,     ir.  S.  (xeol.  Surv.,  Geol.  Atlas  of  U.  S., 
Folios  Nos.  3,  17.     1894,  1895. 
Tertiarv.     California.     Included  in  Nem-ene. 
Auriferous  gravel,  Lindgren.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folios  Nos.  5, 
29,  31.     1894-1896. 
Included  in  Neocene.     California. 
Auriferous  gravels.  Turner.     Am.  (tcoL,  vol.  xv,  p.  371.     1895. 

Tertiary.     California.         Included  in  Miocene? 
Auriferous  gravel,  Lindgren.     Jour,  of  (ieol.,  vol.  iv,  pp.  881-890.     1896. 

Tertiarv.     California.     Includtnl  in  Miocene? 
Auriferous  slate  series.  Turner.     U.  8.  Geol.  Surv.,  17tli  Ann.  Rept.,  pt.  i,  pp.  621, 
659,  684.     1896. 
Juratrias.     California. 
Auroral  series,  Rogers.   Geol.  of  Pa.,  vol.i,  pp.  105,  123-124,  208-245, 251-257  etseq., 
261;  vol.  ii,  p.  752.     1858. 
Silurian.     Pennsylvania.     Includes  Calciferous,  Cliazy,  and  Black  River. 
Auroral,  Prime.     Am.  Phil.  Soc,  Proc.,  vol.  xvi,  p.  249.     1877. 

Silr.rian.     Pennsylvania.     Exact  Syn.  Magnesian  or  No.  II. 
Austin limest( me,  Shumard.     St.  Lrjuis  Ac«ul.  Sci.,  Trans.,  vol.  i,  pp.  583,  585.     1857. 

Cretaceous.     Texas. 
Austin  limestone,  Marcou.     Bo8t4)n  So<\  Nat.  Hist.,  Proc,  vol.  viii,  1861-62,  p.  80. 
1861. 
Cretaceous.     Texas.     InclmltMl  in  Tpfwr  Cretaceous. 
Austin  limestone.  White.     Phil.  Aca<l.  Nat.  Sci.,  Pro<-.,  1887,  p.  40.     1887. 
Cretaceous.     Texas.     Iiiclude<l  in  Gulf  seric^s.     ICxact  Syn.    Rotten  limestone  of 
Mississippi  an<l  upper  part  of  Colonvlo. 
Austin  chalk,  Dumble.     Texas  Geol.  Surv.,  1st  Ann.  Rept.,  pi.  iii,  p.  xlvii.     1890. 

Cretaceous.     Texas.     Included  in  Black  Prairie  series. 
Austin-Dallas  chalk.  Hill.     Texas  Geol.  Surv.,  1st  Ann.  Rept.,  p.  112.     1890. 

Cretatxjous.     Texas.     Included  in  Black  Prairie  series. 
Austin  marble,  Hill.     Texas  (icol.  Surv.,  1st  Ann.  Rept.,  pp.  127-128.     1890. 

Cretaceous.     Texas.     InchidcNl  in  Washita  division  of  Comanche  series. 
Austin  fonnation.  White.     I;.  S.  (leol.  Surv.,  Bull.,  No.  82,  p.  123.     1891. 

Creta<^«ous.    Texas. 
Atwt/n  marble,  Taff.     Texas  (ieol.  Surv.,  'M  Ann.  Rept.,  pp.  343-344.     1892. 


CT' 


Cretaceous,     Texas.     Included  in  Fredericksbury;  d\\\e\oiv  oi\iCi^«t  Cretaceous. 
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Austin  limestone,  Taff.    Texas  Geol.  Surv.,  3(1  Ann.  Rept,  pp.  350-354.     1892. 

Cretaceous.     Texas.     Indudeii  in  Upper  Cretaceous. 
Austin-Dallas  chalk,  Hill.     Artesian  Invest.,  Final  Rept,  52(1  CAm^.y  iHt  new.,  Ex. 
Doc  41,  pt.  iii,  p.  71.     1892. 

Cretaceous.    Texas. 
Austin  liin€«tone,  Taff.    Texas  Geol.  Surv.,  4th  Ann.  Rept.,  pp.  3a5-308.     1893. 

Cretaceous.    Texas.     Included  in  Upper  Cretaceous. 
Austin  chalk.  Hill.     Geol.  Sot\  Am.,  Bull.,  vol.  v,  pp.  297-305.     1894. 

CVetaceous.     Indian  Territory  and  Texas.     Included  in  Colorado  division. 
Austin  chalk,  Hill  and  Vaughan.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  ii,  p.  2.'W. 
1898. 

Cretaceous.    Texas.     Included  in  Colorado  division  of  Gulf  series. 
Austin  chalk,  Vaughan.    U.  S.  Geol.  Surv.,  Bull.,  No.  164,  p.  19.     1900. 

Cretaceous.    Texas. 
Austin  chalk,  Vaughan.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  64.     1900. 

Cretaceous.    Texas.     Included  in  Gulf  series. 
Autocene,  Perry.     Boston  Soc.  Nat.  Hist.,  Proc.,  vol.  xv,  1872-73,  p.  55.     1S72. 

Tertiary.     New  England. 
Auz  Vcuies  sandstone,  Keyes.    Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  296.     1892. 

Carboniferous.    Missouri.     Included  in  Kaskaskia  limest/me.     Exact  svn.  Ferru- 
ginous  sandstone. 
Aux  Vases  sandstone,  Keyes.     Mo.  Greol.  Surv.,  vol.  iv,  pp.  30,  72,  76.     18^)4. 

Carboniferous.    Missouri.    Included  in  Kaskaskia  stage.     Exact  syn.  Ferniginous 
sandstone. 
Aux  Vases  limestone,  Keyes.     Mo.  Geol.  Surv.,  vol.  vii,  pt.  ii,  p.  390.     1894. 

Carboniferous.     Missouri.     Included  in  Kaskaskia  stage. 
Avalon  terrane,  Walcott.    Geol.  So<*.  Am.,  Bull.,  vol.  x,  p.  218.     1899. 

Algonkian.     Newfoundland.     Includes  Signal  Hill,  Momable,  Tarhay,  and  Con- 
ception. 
Avondale  limestone,  Frazer.    2d  Pa.  Geol.  Surv.,  Rept.  C^,  pp.  :W7,  321.     1883. 

Silurian.     Pennsylvania.     Included  in  Siluro-Cambrian. 
Baden  sandstone,  Wheeler.    St.  Louis  Acad.  Si'i.,  Trans.,  vol.  vii,  p.  125.     1895. 

Carboniferous.     Missouri.     Exact  Syn.  Ferruginous  sandstone  of  early  writers. 
Bad  Land  group.  Holmes.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  9th  Ann.  liept., 
pp.  245,  248,  251.     1877. 

Cretaceous.     Colorado.     Exac^t  Syn.  Puerco  marl. 
Badito  formation.  Hills.    U.  S.  Geol.  Sur\\,  (tcoI.  Atlas  of  l\  S.,  Folio  No.  (W.     1900. 

Carboniferous?    Colorado. 
Baird  shale,  Smith.     Jour,  of  Geol.,  vol.  ii,  pp.  594-599.     1894. 

(carboniferous.     California.     Included  in  McCloud  formation. 
Bakerstown  sandstone^  White.     2d  Pa.  Geol.  Surv.,  Rept.  ii,  p.  'M)7.     1878. 

Carboniferous.     Pennsylvania. 
Ballard,  Hill.     Harvanl  Coll.  Mus.  of  Comp.  Zool.,  Bull.,  vol.  xxxiv,  p.  42.     ISW. 

Cretaceous.     Jamaica.     Included  in  Blue  Mountain  serien. 
Baltimorean,  Uhler.     Am.  Phil  So<\,  Proc,  vol.  xxv,  p.  48.     1888. 

Jurassic?    Maryland. 
Baltimorean,  Uhler.     Md.  Acad.  Sci.,  Trans.,  vol.  i,  p.  45.     1889. 

Cretaceous.     Maryland.     Part.  syn.  Potomac  (?). 
Banff  series,  McConnell.     Can.  Geol.  Surv.,  new  scr.,  vol.  ii,  pp.  151),  17I)-19D.    1887. 

Carboniferous.     Canada.     Included    in  Ix)wer  Carboniferous  or  i)o.'*.sibly  Upper 
Devonian.     Includes  Upper  Banff  shales,  UpjHT  Banff  limestone,  l-»ower  Biinff 
shales,  Jx>wer  Banff  limestone.     Exact  Syn.  Banff  limentone. 
Bangror  limestone,  Hayes.    Geol.  S(xr.  Am.,  Bull.,  vol.  ii,  p.  143.    \?»Wi. 

Carboniferous.    Ahihama,  Tennessee.     Exact  Syn.  Mountain  Vnue^^lowe. 
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Bangor  Kmestone,  Hayes.     Ala.  Cfeol.  Surv.,  Bull.,  no.  iv,  p.  48.     1892. 

Carboniferous.     Alabama.     Included  in  Missiwippian  series. 
Bangor  limestone,  Hayes.     U.  S.  (leol.  iSur\'.,  Geol.  Atlas  of  U.  S.,  Folios  Nos.  2,  4, 
6,  8,  19,  21,  22,  :i5.     1894-1896. 

Carboniferous.     Georgia,  Tennessee,  Alabama. 
Bangor,  Mi'Calley.     Ala.  Geol.  Surv.,  Rept.  on  Valley  Regions  of  Ala.,  pt.  i,  pp.  27, 
43.     1896. 

Carboniferous.    Alabama.     Included  in  Lower  Carboniferous. 
Bangor  limestone,  McCalley.     Ala.  Geol.  Surv.,  Rept.  on  Valley  R^ons,  pt.  ii,  pp. 
53-54,  183-185,  246-249,  811-812.     1897. 

Carboniferous.    Alabama.     Include<l  in  Upj)er  Sub-Carboniferous. 
Baptanodon,  Marsh.     Am.  Jour.  Sci.,  4th  ser.,  vol.  ii,  pp.  433-434.     1896. 

Jurassic.     Wyoming. 
Baraboo  quartzite.  Van  Hise.     Int.  Cong,  of  (Jeol.,  5th  sess.,  pi.  xiv.     1893. 

Algonkian.    Lake  Superior  region.     Included  in  Huronian. 
Baraboo  quartzite,  Crosby.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  162.     1899. 

Cambrian?    Wisconsin. 
Baraboo  quartzite,  Walcott.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  222.     1899. 

Algonkian.     Wisconsin.     Included  in  Upper  Huronian. 
Barachois  slates,  Fletcher.     Can.  Geol.  Surv.,  Descriptive  note  on  the  Sydney  Coal 
field,  p.  5.     1900. 

Cambrian.     Nova  S(;otia. 
Barbican,  Hill.     Harvard  Coll.  Mus.  of  Comp.  Zool.,  Bull.,  vol.  xxxiv,  p.  42.    1899. 

Pleistocene.    Jamaica.     Include<l  in  Coastal  series. 
Bar  Harbor  series,  Shaler.     U.  S.  (ieol.  Surv.,  8th  Ann.  Rept.,  i)t.  ii,  p.  1047.     1889. 

Maine. 
Barker  formation,  Wee<l.     V.  S.  (ieol.  Surv.,  (tcoI.  Atlas  of  U.  S.,  Folios  Nos.  55,56. 
1899. 

Cambrian.     Montana.     Part.  svn.  Flathead  and  Gallatin  formations. 
Barnegr&t  limestone,  Matlier.     (Jeol.  Surv.  of  N.  Y.,  2(1  Ann.  Rept.,  pp.  168-169 
1838. 

New  York. 
Bamegat  limestone,  Mather.     Geol.  of  N.  Y.,  ])t.  i,  i)p.  410-412.     1843. 

Silurian.     New  York.     Includeil  in  Calciferous  group. 
Barnstable  series,  Shaler.     IT.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  ii,  pp.  531M)41. 
1898. 

Pleistocene?    Massachusetts.     Inchuled  in  Cape  Oxl  series. 
Barranca  division,  Dumble.     Am.  Inst.  Mg.  Engrs.,  Trans.,  vol.  xxix,  p.  11^.     UKK). 

Includeil  in  Trias.     Mexico. 
Barree,  White.     2d  Pa.  Geol.  Surv.,  Rept.  T\  pp.  132-18:^.     1885. 

Silurian.     Pennsylvania.     Pixact.  Syn.  Niagara? 
Barree  group,  Lesley.     2d  Pa.  Cieol.  Surv.,  Final  Rept.,  vol.  ii,  pp.  825-827.     1892. 

Silurian.     Pennsylvania.     Included  in  No.  v,  Clinton. 
Barren  group,  Upper,  Rogers.     (Jeol.  of  Pa.,  vol.  ii,  p.  20  et  seq.     1858. 

Carboniferous.     Pennsylvania. 
Barren  group,  Lower,  Rogers.     Cieol.  of  Pa.,  vol.  ii,  p.  17  et.  set].     1858. 

Carboniferous.     Pennsylvania. 
Barren  limestone,  Owen.     Geol.  Reconn.  State  of  Indiana,  Rept.  (1837),  p.  22.     1859. 

Indiana. 
Barren  gn)up,  Killebrew  and  Safford.     Resources  of  Tennessee,  p.  40.     1874. 

Carboniferous.     Tennessee.     Include<l  in  I^wer  Carboniferous. 
Barren  Coal  Measures,  Newberry.     Ohio  Geol.  Surv.,  vol.  ii,  p.  155.     1874. 

Carboniferous.     Ohio.     Included  in  lx)wer  Coal  Measures. 
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Barrea  group,  Upper,  Stevenson.     Am.  Phil.  S(H\,  Procr.,  vol.  xiv,  p.  ,'^72.     lS7r>. 

CaHxiniferouR     West  Virginia.     Included  in  Coal  Measures. 
Barren  group,  Ix)wer,  Stevennon.     Am.  Phil.  Soc,  Proc.jVol.  xiv,  p.  891.     1875. 

Carboniferoiw.     West  Virginia.     Included  in  Lower  Carbon  if  erou.s. 
Barren  grrmp,  Upper,  White.     Lyceum  of  Nat.   Hist,  of  N.  Y.,  Annals,  vol.  xi,  pj). 
40-57.     1870. 

West  Virginia,  Pennsylvania. 
Barren  Measures,  Upper,  Stevenson.     2d  Pa.  Geol.  8urv.,  Kept.  K,  i)p.  34-5ti.     187t). 

CarlK)niferous.     Pennsylvania.     Includes  Washington  and  (ireen  Counties  gr<»ups. 
Barren  series.  Lower,  Stevenson.     2d  Pa.  Geol.  Surv.,  liept.  K,  pp.  75-83.     187(). 

Carboniferous.     Pennsylvania.     Includes    Morgant4>wn    sandstone,    Birmingham 
shale. 
Barren  Si^ries,  I^ower,  White.     2d  Pa.  CJeol.  Surv.,  Kept.  A'^  pp.  23-2(5.     1877. 

Carlxiniferous.     Pennsylvania. 
Barren  series.  Upper,  Stevenson.     2d  Pa.  (ieol.  Surv.,  Kept.  K*'',  j)p.  25-2t).     ls77. 

Carboniferous.     Pennsylvania. 
Barren  series.  Lower,  Stevenson.     2d  Pa.  Geol.  Surv.,  llept.  K*,  pp.  (54-72.     1S77. 

Carboniferous.     Pennsylvania.     Includes  Barton  grouj). 
Barren  Measures,  Lower,  Newberry.     Ohio  (xeol.  Surv.,  vol.  iii,  p.  723.     1878. 

Carlx>niferf>us.     Ohio.     Included  in  Coal  Measures. 
Barren  Measures,  Piatt.     2d  Pa.  Geol.  Surv.,  Kept.  H*,  pj).  1(57-174.     1878. 

Carl^  in  iferous.     Pennsvl  vania. 
Barren  series.  Lower,  Stevenson.     2d  Pa.  (k»ol.  Surv.,  Kept.  K^,  j>p.  18-2(5.     1878. 

Carl)oniferous.     Pennsylvania. 
Barren  Group,  Lower,  Stevenson.     Ohio  Geol.  Surv.,  vol.  iii,  pp.  203,221.     1878. 

Carboniferous.     Ohio.     Included  in  Coal  Measurt»>!. 
Barren  series,  Ix)wer,  White.     2d  Pa.  Geol.  Surv.,  llept.  (4,  pj).  23-38.     1878. 

Carbi^miferous.     Pennsylvania.     Includes  Pittsburg  limestone,  Morgantowii  siind- 
stone,  Elk  Lick  limestt^ne.  Pine  Creek  limestone,  Buffalo  sandstone,  Brush 
Creek  limestone. 
Barren  Measures,  Chance.     2d  Pa.  (ieol.  Surv.,  Kept.  V,  pp.  13-15.     1879. 

CarV)oniferou8.     Pennsylvania. 
Iterren  Measures,  Piatt.     2d  Pa.  Geol.  Surv.,  Ri^pt.  Il\  \^.  311.     1880. 

Carboniferous.     Pennsylvania. 
Barren  group.  Upper,  Stevenson.     The  Virginias,  vol.  ii,  j).  70.     1881. 

Carlx)niferous.     West  Virginia.     Included  in  Coal  Measures. 
Barren  group,  Lower,  Stevenson.     The  Virginia--,  vol.  ii,  \\\).  98,  122.     1881. 

CarlMjniferous.     West  Virginia. 
Barren   Measures,   Lower,  Piatt.     2d   Pa.  (Jeol.  Surv.,   Kept.    \V\  pp.   xxviii-xxix. 
1881. 

Carlxmiferous.     Pennsylvania. 
Barren  Coal  Measures,  White.     2<1  Pa.  (Jeol.  Surv.,  Kept.  T',  pp.  48  v\  sc<|.     iss5. 

( 'arlx)niferous.     Peunsvlvania. 
Barren  Measures,  D'lnvilliers.     2d  Pa.  Geol.  Surv.,  Ann.    \W\A.  1SS.">,   pp.    177-lsi. 
1886. 

Carl)oniferous.   Pennsylvania.    Includes  Conni'll.^villc  and  Morirantow  n  siindstoncs. 
Crinoidal  limestone  No.  19. 
Barren  Measures,  D'lnvilliers.     2d  Pa.  (Jeol.  Surv.,  Ann.  Kept.  188(5,  pp.  74-79,  20S, 
265,  295-296.     1887. 

Carboniferous.     Pennsylvania.     Exact  Syn.  Pitt^^ljurg  scries. 
Barren  Measures,  Upper,  D'lnvilliers.     2d   Pa.  (ieol.  Surv.,  Ann.   Kept.   188(5,  i>p. 
58-63,  202-206,  262-2(53,  234-336.     1887. 

Carlxjniferous.     Pennsylvania.      Includes  (ireen  County  group  and  Washington 
County  group. 
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Ram»n  Meanim^  Vpi^^r.  Carll.    IM  Pa.  (ieol.  Sun\,  Rept.  I*,  p.  122.     1890. 

Carbi^nifervii!?.     PeniL^ylvania.     Exact  Syii.  Watihingtcm  County  pnoap. 
Bam^n  Measun'i*,  I»wt»r,  i^arll.     iM  IV  (iwl.  Sun\,  Rept.  P,  pp.  123-125.     1890. 
Inolu«lt^  iMnoiilal  linH*8?tone  =  Auie??  limestone  of  Ohio  and  West  Viiginia.     Exact 
Syn.  Pittifbaix  tferit*. 
Barren  Meas^ure:?,  White.     U.  S.  cie.>l.  Sur\\,  Bull.,  No.  65,  p.  70.     1891. 

CarlK>uifenHi^     Ohio.  Pennsylvania.  West  Vindnia.     Exact  Syn.  Elk  River  series. 
BamMi  MeasuTVcs.  l>*Invillierv,     iM  l\i.  TnN^l.  Surv.,  Final  Rept.,  vol.  iii,  pt.  ii,  pp. 
240l>-2447.     18H5. 
CarUmifen^iis,     IVnn5vl\*ania.     Exa«'t  Svn.  Nn.  xiv.  Pittsbnnr  perie**,  Klk  River 
series  «if  WiiJt  Vir>nnia. 
Barren  Measurei^,  Upper.  IVInvilliers.     2«l  Pa.  <Kh»1.  Surw.  Final  Rept.,  vol.  iii,  pt.  ii, 
pp.  2i^V-25SS.     I8a=». 
Carbi^niiVrvHis.    Penney l\*ania.     Inolu«lt^  iireen  C«HMity  jrrtmp.  Warfiinjjt^^n  County 
irn.Hip. 
Exact  Svn.*.  Nt».  xvi.  lVnn'>-l'arU»nitVnHb«  or  l>unkanl  Cieek  seriee. 

« 

Barrett  shales,  Jenney.     V.  S.  «u»»»l.  Surv..   19ih  Ann.  Rept.,  pt.  ii,  pp.  5H8-587, 
.M<v     1S99. 

Creiaiv«>a?.     S«»uih  F^kota.     IncIu<UHi  in  I^ki>ta  gnnip. 
Barr^-tt  shales,  Wanl.     U.  S.  «;e»»l.  Surv..  l*nh  Ann.  Re(»t..  pt.  ii,  p.  593.      1899. 

Crvta^^v  •as.     S«mth  l^kota. 
Harrington  olay-i.  W.>i-lw.irth.     l*.  S.  <iei»l.  Surw.  1 7th  Ann.  Rept.  i>t.  i,  p.  987. 

IS**;. 

Plel!«t«.i^vHe.     Rh'ile  Islaiul. 
Bartletts  Island  series.  Shaler.     T.  S.  <;^^»l,  Surw,  Sih  Ann.  Re|>t.,  pt.  ii,  p.  103S. 

Maine. 
Barton  ^rnnip,  Stevens* 'ti.     '2d  Pa.  « it^^l.  Surv..  Kei^t.  K^  pp.  e>7-4^.      P^7. 

^'ar'.»'ti:fer'»as.     IVritbivlvjiaia-     Iiulu.U-^l  in  l.»»wer  Barren  series. 
Basal  clays.  lKin.:Mf.     Trxx-i « i^-*'!.  St;r\ ..  1st  Ann.  Ktpt..  pi.  iii.  pp.  xli-xliv.      1S90. 

Ttf.'^iary.     TexA>.     lri«Ii'lt-»l  in  K.-«vr:r. 
Baahi  l-'t^^fit.  Heilpnn.     Phil.  A.:i.l.  Nat.  Si..  Jmir..  vol.  ix,  pp.  140,  144.     1S84. 

Trrrtiary.      Aiai:<iitiii.     I ::.!';•  lr« I  in  K.»*vtie.     Kxart  Syn.  Ktkli^mitic. 
pHkifi:  r*'rii:-i.  <iLLtii  aii.i  Jviiti?4ii.     l'.  S.  ^itn.l.  Siirv..  Bull.  No.  4:1,  p.  43w     1S87. 

Trrtiiirv.      Ala'aniii.      huLti«l».-«l  in   l.iirniti**  i>r  l..»wer  E«Hvne.     Exa«'t  svn.  WiiimIs 
B*':ff  '?eri«r*». 
Bap>h:.  l^:iu?i"t:.     w.-*.;.  S«<.  A:!i..  Bi;!l..  v».i.  ii.  pp.  .\nS.  .■>H»>.     1:^1. 

T-rJ^iiiry       A'.ii"4tLL^.      Iu«\'i«loi  in  L.  wt-r  K^nvne. 
FHishi  -^-riirs.  Lan^pi-  ii.     <.id-  » i^  ;.  ^r:r\..  Ut  K»-ir.  vi  IV^..  p.  **k     IS91. 

T-r*:a.rv.     *V^-*ni!a.      Kxa--^ -ivn.  W  *.»:<  Bl'iff -^  ries. 
tVjL-if.:   i:.  Mvt:.   ^itrfi.  er.     «ir«;.  <!irv.  via..  Nt  Ktit.  .*i  IV-*:..  lSMV-91.      155S>1. 

Trrr:j.rv.     •rt^.-niia.      I:i«Im'U-i  i:i  Lii:ni:iv-. 
Rdf^hi  -^-ritrs.  L»ai!.      T.  S.  wn-.I.  ^u'-v..  l^h  Ann.  Kfpt.  pt.  ii.  p.  rUo.     ISHr*. 

Trrtiary       A'-aJazLia.      In.  i:;.-*:^*  ::i  K.-^-ene.      Kxa«.'t  Syu.  W«t«.t«L»  Bluff  ivories'. 
Bastard  '.-."..^r^v  r.^.  Whi:*-.     I'.i  Vs.  ♦re^s.  <iirv..  Kepr.  «r.  pp.  97-^.     IS*<L 

<i ; • : - JLii       P«- r: i: >y '  vx': ' a.      I n. ■!::•:«.■•  I  in  I .•  •  w ^  r  He !•  If  r i »e rv.  . >r  No.  V I. 
B.vr-ra.'-i  .\':,*^t:iif.  Lt-siey.     Ii  Vs.  «ie»M.  Sn^-v..  Final  Kept.,  vnl.  ii,  ^^  94S.      ISi*:!. 
F^n-;:-;. ".  .a:i  a.      ln.-:L.l^o  in  N»'.  VI.     <ii  inn  \  iile  <<*ri«i. 
Hole  :   ni.n':*  n.  <-'..::i.     J-nr.  .'f  »»ts»i..  v..*L  xiii.  p.  +.>>.      lSlX\ 

Tr^rliarv.      U'v.  c::^::^:       Ln. 'ittt  «i  ••:  F.^vne. 
Batesville  ^n.ist.  nr.  "-i  :  •  r.:-.      Vr*  •  it^u.  Sur\..  IvsSvol.  i\.  pp.4i*^\3L  I4ft>.     1888. 

r'ar-*. nirVr  11.-*.       V-kJiisa.-*.      I::- [•i«i»-«i  ■••.  I.«»^*er  i^'anvnifenxis. 
Bates\-.:Vsiiiii.-ir.  n»-.  T-fi-'X'.       V-k    '..-.■..  <nrv..  !>iv«».  \o;.  i.  pp.  139,  140.      I.S»i). 

i"vrf-*'/jj/r'r'>/i>.       l'-«i;i-::-a.-.      I  n«!;:« it-*  1  :'i  ^lts«^i^*^Ippia:I -if  riti-s^     <^^^ii^ee  {CruupL 
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Batesvillo  asli-bed,  Williams.     Ark.  Ueol.  8iirv.,  189(),  vol.  ii,  pp.  373-875.     18*X). 

Arkansas. 
Bateeville  BandHUmo,  SiinondHand  Hopkins.     Ark.  GtH)l.  Siirv.,  IStU,  vol.  ii,  pp.  r>l- 
55.     1891. 

Carlioniferoas.     Arkansas.     Included  in  Lower  Carl)oniferous. 
HatA^sville  sandstone,  Williams.     Ark.  Geol.  Surv.,  Ann.  Ropt.  for  1892,  pp.  3rv'>-.'{r)8. 
1900. 

Carboniferous.     Arkansas. 
Baucari  division,  Dumble.     Am.  Inst.  Mj?.  Engrs. ,  Trans. ,  vol.  xxix,  j).  12<>.     ItMK). 

Tertiary.     Mexico. 
Bay  shot  sand,  Eaton.     Am.  Jour.  Sci.,  Istser.,  vol.  xii,  p.  18.     1820. 
Bayard,  Darton  and  Taff.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  28. 

1896. 
.  Carboniferous.     West  Virginia,  Maryland. 
Bayard,  Clark.     Md.  Geol.  Surv.,  vol.  i,  p.  15C.     1897. 

Carlx>niferous.     Maryland.     Included  in  Coal  Measures. 
Bayard  formation,  Clark.     Md.  Geol.  Surv.,  vol.  i,  p.  18<5.     1897. 

Carbcmiferous.     Maryland. 
Bayanl,  Clark.     Md.  Geol.  8ur\\,  vol.  ii,  p.  170.     1898. 

CarlKiniferous.     Maryland. 
Bayou  Chicot  limestone,  Harris  and  Veatch.     Ija.  State  Exp.  Station,  pt.  v,  p.  61. 
1899. 

Cretaceous.     Louisiana.     Included  in  Ripley  stage. 
Bays  sandstone,  Campbell.    Geol.  Soc.  Am.,  Bull.,  vol.  v,  pp.  171,  170.     1894. 

Silurian.    Virginia.    Included  in  Meilina. 
Bay>?  sandstone,  Campbell.     U.  S.  Geol.  Surv.,  (kH>l.  Atltw  of  U.  S.,  Folios  Nos.  12, 
26.     1894,  1896. 

Silurian.     Kentucky,  Virginia,  Tennessee. 
Bays  sandstone,  Keith.     U.  S.  Geol.  Surv.,  Gwil.  Atlas  of  U.  S.,  Folios  Nos.  1<»,  25,  27. 
1895,  1896. 

Silurian.    Tennessee,  North  Carolina. 
Bays  limestone,  Keith.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  IT.  S.,  Folio  No.  33.     189(). 

Silurian.    Tennessee.     Exact  8yn.  Bays  sandstone  of   I^>U(lon  f<>lio.    Part.  Syiis. 
Chickamauga  limestone  of  Kingst<m  folio;  Trenton  and   Nashville  ^nmp  of 
Safford. 
Bays  sandstone,  Campl)ell.     U.  S.  Geol.  Surv.,  (  mn>1.  Athis  of  IT,  s..  Folio  No.  44.     1S97. 

Silurian.     Virginia,  W^est  Virginia. 
Bays  sandstone,  Campliell.     U.  S.  Geol.  Surv.,  Geo).  Atlas  of  T.  S.,  Folio  No.  r>v).     1899. 

Silurian.    Virginia,  Tennessee. 
Beacon  Hill,  Salisbury.     N.  J.  Geol.  Surv.,  Rept.  1893,  pp.  47-57,  ()7-72.     1S94. 

Pleistocene.     New  Jersi^y.     Included  in  Yellow  gnivcl. 
Bea<Mm  Hill  fonnaticm,  Salisbury.     N.  J.  State  Cict)!.,  \nn.  Kopt.  1894,  pp.  9W-104. 
1895. 

Tertiary.     New  Jersey.     Included  in  Miocene. 
Beacon  Hill  formation,  Salisbury.     Geol.  Soc.  Am.,  Bull.,  vol.  vi,  p.  483.     1S95. 

Tertiary.     New  Jersey.     Included  in  Yellow  gravel;  Miriceiie? 
Beacon  Hill  formati<m,  Salisbury.     N.  J.  <ieol.  Surv.,  R^'pt.  1895,  j>p.  .3-7.     189(i. 

Tertiary.     New  Jersey.     Included  in  Miocrne. 
Beacon  Hill  fonnation,  Salisbury.     N.  J.  Geol.  Surv.,  R(»pt.  18<W>,  pj).  13-15.     1S97. 

New  Jersey. 
Beacon  Hill  formation,  Salisbury.     N.  J.  Geol.  Surv.,  Ii<»i>t.  1897,  pp.  11-13.     189S. 

New  Jersey. 
Beads  Mountain  bed,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  IU^v\m  p.  V^\.     \^Ss\\. 

Carlx>niferoi]&    Texas.    InchukHl  in  Albany  division. 
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Bear  River,  Coi)e.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  1873,  p.  4m,     1874. 

Cretaceous  or  Tertiary.     Utah.     Exact  Syn.  Green  River. 
Bear  River  jfroiip,  Co[)e.     U.  S.  Geol.  and  (teojf.  Surv.  of  Terr.,  Bull.,  No.  2,  p.  13. 
1874. 
(Vetat'tH)U8.     Wyoming. 
Bear  River  group,  Cope.     V,  8.  Gw)l.  and  Geog.  Sur\'.  of  Terr.,  Mon.,  vol.  ii,  pp. 
3(M().     1875. 
Cretat'eoiif*.     Wyoming. 
Bear  River  group,  Peale.     U.  S.  Geol.  and  (reog.  Surv.  of  Terr.,  8.h  Ann.  Rept.,  p. 
144.     1876. 
Tertiarv.     Colora<lo. 
Bear  River  IhhIh,  Bowman.     Can.  (Teol.  Surv.,  new  ser.,  vol.  iii,  pt.  i,  pp.  20C-22C. 
1889. 
British  C'olumbia.     Inchideil  in  lJp|>er  Paleozoic.     Includes  Bt»ar  River  liiui*Htone 
and  Chert v  wries. 
Bear  River  formation,  Stanton.    Am.  Jour.  Sci.,  :^1  ger.,  vol.  xliii.  pp.  98-11.5.     1S92. 

Cretaceous.     I'tah,  Wyoming. 
Bear  River  formation,  White.     Am.  Jour.  Sci.,  3d  Her.,  vol.  xliii,  pp.  91-97.     1892. 

Cretaceous.     Utah,  Wyoming.     Exact  Syn.  Bear  River  I^ramie. 
Bear  River,  White.     V.  S.  (leol.  Surv.,  Bull.,  No.  128.     1895. 

Creta(!eouH.     Utah,  Idaho,  Wyoming. 
Bearwallow  conglomerate,  Campbell.      U.  S.  (Jeol.  Surv.,  i^eol.   Atlas  of  U.  S., 
Folio  No.  44.     1897. 
Carlx)nifen3us.     Virginia,  West  Virginia.     Part.  Syns.  No.  xii,  (^reat  conglomerate 
of  Rogers. 
Beauhamois  formation,  Chapman.      Can.  Inst.,  new  ser.,  vol.  viii,  pp.    18t»-190. 
1863. 
Cambrian.     Canada.     Included  in  Potsdam  groui>.     '^Ix^wer  Silurian." 
Beaver  division,  Comsto<k.     Texas(ieol.  Surv.,  1st  Ann.  Kept.,  p.  2^)5.     1890. 

Silurian.     Texa**.     Included  in  l^eon  series. 
Beaver  limestone,  Hayes.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  4()7.     1894. 

Cambrian.     Tennessee  and  (ieorgia.     Included  in  Lower  Cambrian. 
Beaver  limestone,  Keith.      U.  S.  (leol.   Surv.,  Geol.  Atlas  of  U.  8.,  Folio      o.  16. 
1895. 
Cambrian.     Tennessee,  North  Carolina. 
Beaver  River  group,  White.     2d  Pa.  Cit*ol.  Surv.,  Rept.  Q,  pp.  65-71.     1878. 
Carboniferous.     Pennsylvania.     Includes  HomewtxMl  sandstone,  Men*er  Iime8t4)ne, 
Conno<juenessing  sandstone,  and  Sharon  shales. 
Beaver  River  series,  Chance.     2d  Pa.  Geol.  Surv.,  Rept.  V,  p.  221  et  sexj.     1879. 

Carboniferous.     Pennsvlvauia. 
Beaver   River  grouj),  D'Invilliers.      2d   Pa.  (leol.  Surv.,  Final  Rept.,  vol.  iii,  pt.  i, 
p.  1912.     1895. 
CarlK)iiiferous.     Pennsylvania.     Include<l  in  No.  xii,  Pottsville  conglomerate. 
Beavertown  marl,  Foerste.     Denison  Univ.  Sci.  Lab.,  Bull.,  vol.  i,  p.  65.     188.5. 

Ohio. 
Beavertown  marl,  Foerste.     Denison  Univ.  Sci.  I^b.,  Bull.,  vol.  iii,  p.  4.     1888. 

Ohio. 
Beavertown  marl,  Orton.     Ohio  (Jeol.  Surv.,  vol.  vii,  p.  56.     1893. 

Silurian.     Ohio. 
Becket  gneiss,  Kmerson.     U.  S.  <ieol.  Surv.,  Geol.  Atla^^  of  U.  8.,  Hawley  sheet. 
1892. 
Cambrian.     Massachusetts.     Part  Syn.  Stockbridge  limestone. 
Beckett  conglomerate,  Kmerson.     (Jeol.  Soc.  Am.,  Bull.,  vol.  vii,  p.  5.     1895. 
Ckinbrjan.     Miweachusetts. 
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Becket  gneiss,  Emerson.     U.  »S.  Geol.  Surv.,  iieol.  Atlas  of  U.  S.,  Folio  No.  50.     1898. 

Cambrian.     Massachusetts. 
Bei'ket  conglomerate  gneiss,  Emerson.     U.K. Geol. fiurv.,  Mon.,  v<»l.  xxix, pp. .'^-37. 
1898. 

Cambrian.     Massachusetts.     Included  in  Lower  ('ambrian. 
Becraft  limestone,  Darton.     N.  Y.  State  Geol.,  13th  Ann.  Kept.,  pp.  245-248,  :^)4. 
1894. 

Silurian.     New  York.     Includeci  in  Lower  Helderberg. 
BeiTaft  limestone,  Clarke  and  Schuchert.    Science,  new  ser.,  vol.  x,  pp.  S7<>-877. 
1899. 

Devonian.     New  York.     Included  in  Helderbergian. 
Becraft  limestone,  Weller.     N.  J.  Geol.  Surv.,  Rept.  1899,  p.  39.     1900. 

Devonian.    New  Jersey. 
Bedford  rock,  Owen.     Geol.  Reconn.  Indiana,  Rept.  1859-60,  p.  137.     1862. 

Carboniferous.     Indiana. 
Bedford  shale,  Newberr\'.     Ohio  Geol.  Surv.,  Rept.  1869,  p.  22.     1871. 

Carboniferous.     Ohio.     Included  in  Waverly  group. 
Bedford  shales,  Reid.     Ohio  Geol.  Surv.,  Rept.  Prog.  1870,  p.  4<)9.     1871. 

Ohio. 
Bedfonl  shale.  Read.     Ohio  Geol.  Sur\\,  vol.  i,  pt.  i,  pp.  485,  508,  514,  525.     1873. 

Carbcmiferous.     Ohio. 
Be<iford  stone,  Collett.     Indiana  Geol.  Surv.,  5th  Ann.  Rept.  for  1873,  pp.  276,  280, 
283.     1874. 

Indiana. 
Bedford  shale,  Newl^rry.     Ohio  Geol.  Surv.,  vol.  ii,  pp.  90-92,  188,  212.     1874. 

Carboniferous.     Ohio.     Included  in  Waverly.     Lower  Carbon iferoun. 
Bedfonl  shale,  Winchell.     Ohio  Geol.  Surv.,  vol.  ii,  pp.  241,  263.     1874. 

Carboniferous.     Ohio. 
Bedford  shale,  Lesley.     2d  Pa.  Ge<il.  Sun'.,  Rept.  I,  pp.  73-74.     1875. 

Carboniferous.     Pennsylvania  and  Ohio.     Exact  Syn.  No.  ix? 
Bedford  shale,  Orton.     Rev.  of  Strat.  Geol.  of  East.  Ohio,  j).  4.     1880. 

Carboniferous.    Ohio. 
Bedford  shale,  Orton.     Ohio  (xeol.  Surv.,  Prelim.  Rept.  Petroleum  and  Inflammable 
Gas,  p.  25.     1886. 

Ohio.     Included  in  Waverly  series. 
Bedford  shale,  Orton.     Ohio  Geol.  Surv.,  vol.  vi,  pp.  3,33.     1888. 

Carboniferous.     Ohio.     Included  in  Waverly  group. 
Bedford  shale,  Herrick.     Denison  Univ.  Sci.,  I>ab.  Bull.,  vol.  iv,  pp.  101,  ^0^].     1S88. 

Ohio. 
Be<lford  shale,  Cooper.     Denison  Univ.  Sci.  l^h.,  Bull.,  vol.  v,  \k  25.     1890. 

Ohio.     Included  in  Waverly  group. 
Beilford  shale,  Orton.     Ohio  Geol.  Surv.,  3d  Orgjinization,  1st  Ann.  IU»pt.,  pp.  34-35. 
1890. 

Carboniferous.     Ohio.     Include<l  in  Waverly  group. 
Bedford  shale,  Orton.     Ohio  Geol.  Surv.,  vol.  vii,  pp.  4,  27.     1893. 

Carboniferous.     Ohio.     Included  in  Waverly  group. 
Bedford  oolitic  limestone,  Hopkins  and  Siel>enthal.     Indiana  Dopt.  (iool.  and  Nat. 
Res.,  2l8t  Ann.  Rpt.  (1896),  p.  291.    1897. 

Carboniferous.     Indiana.     Exact   Syns.  Indiana  oolitic  liin(»Htone,  S|)ergen  Hill 
limestone.  White  River  stone. 
Bedford  oolitic  stone,  Blatchley.     Indiana  Dept.  Geol.  and  Nat.  Kch.,  21st  Ann.  Kept. 
(1896),  p.  14.     1897. 
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Bedford  oolitic*  linuvtone,  Blatfhloy.     Indiana  Pept.  (Tt»<>l.  and  Nat.  Re»».,  22d  Ann. 
Ropt.  (1897),  pp.  14,  2().     189S. 
Carl>onifer()UH.     Indiana. 
Biniford  oolitic  limestone,  .Vshley.     In<liana  Dept.  Geol.  and  Nat  Res.,  23d  Ann. 
Rept.  (1898),  p.  79.     1899. 
CarlK>niferoii8.     Indiana. 
Bed  Bock  w^rien,  Lin<lgren.     V.  S.  (ieol.  Sun\,  <fw>l.  Atlas  of  IT.  S.,  Folio  No.  81. 
1896. 
('arl)oniferou8.     California.     Includes  C'alavoraH  formation. 
BcmI  Ro<*k  Heriep,  Turner  and  Riinsome.     V.  S.  Geol.  Surv.,  Cii^ol.  Atlas  of  U.  S., 
Folio  No.  41.     1897. 
Carl)onifer()us.     California.     Includes  Calaveras  and  Mariposa  fonnations. 
Bed  Rock  Herien,  Turner.     U.  S.  (teol.  Surv.,  Geol.  Atlas  of  V.  S.,  Folio  No.  37. 
1897. 
Carboniferous  and  ol<ler.     California.     Includes  (^alaveras  and  Robinson  forma- 
tions. 
BtMl  Rock  series,  Lindpren.     I'.  S.  <uh)1.  8ur\'.,  Geol.  Athis  of  IT.  8.,  Folio  No.  39. 
1897. 
Carlxmiferous  an<l  Juratria-s.     California.     Includes  ('alaveras  and  Sailor  Canvon 
fonnations. 
Be<l   Ro<^k  series.  Turner.     U.  S.  Geol.  Sur\'.,  (itM>l.  Athis  of  U.  S.,  Folio  No.  43. 
1898. 
Juratrias  and  older.     California.     Includes  Calaveras  and  Cc<lar  fonnations. 
Iknl  H(Mk  series,  Turner  and  liansome.     I'.  S.  Geol.  Sur\'.,  (TtH>l.  Atlas  of  U.  S., 
Folio  No.  51.     1898. 
Carboniferous.     California.     Includes  Calaveras. 
Bed  Rock  serit>s,  Lindj?ren.    U.  S.  (Jeol.  Surv.,  (ieol.  Atlas  of  U.  S.,  Folio  60.     1900. 

California.     Includes  Mariposa,  Sailor  Canyon,  and  Calaveras  fonnations. 
Beekmantown  limestone,  Clarke  and  Schuchert.     Sci<*nce,  new  ser.;  vol.  x,  j)p. 
876-877.     1899. 
Silurian.     New  York.     Included  in  Cana<lian. 
Bee  Spring  sandstxme,  Moore.     Ky.  ( Jeol.  Surv.,  new  ser.,  vol.  ii,  pp.  105-lOG.     1877. 

CarlH)niferous.     Kentuckv.     Included  in  Coal  Measun**. 
Belfast  bed,  iMwrste.     Cin.  Soc.   Nat.  Hist.,  .lour.,  vol.  xviii,  nos.  3  and  4,  pp.  161, 
m\     1896. 
Silurian.     Oliio.     I  nclu(le<l  in  Lower  Silurian. 
Belfast  IkmI,  Focrste.     Ind.  Dept.  Geol.  and  Nat.  Ilist.,  i^4tli  Ann.  Rept,,  pp.  67-68. 
190(\ 
Silurian.     Oliio.     Inclu<UMl  in  Middle  Silurian. 
Belle  Isle  shale.  Jukes.     (4en.  Kept,  on  Geol.  of  Newfoundland,  pp.  51  ot  seq.     1843. 

Cambrian?     Newfoundland. 
Bellowspipe  quartzite.  Dale.     V.  S.  (ieol.  Surv.,  14th   Ann.  liept.,  pt.  ii,  pi.  Ixxi. 
1894. 
Silurian.     Massachusetts. 
Bellowspipe  limestone,  Pumi>elly,  Wolff,  and  Dale.     V.  S.  Gw)l.  Surv.,  Men.,  vol. 
xxiii,  pp.  20,  180,  184-186.'    1894. 
Silurian.     Massachusetts. 
Beirs  Landing  group,  Aldrich.     Ala.  (ieol.  Surv.,  l>ull.,  No.  1,  p.  54.     1886. 

Tertiarv.     Alabama. 
Bell's  landing  series,  Smith  and  Johnson.     T.  S.  (itM>l.  Surv.,  Bull.,  No.  43,  p.  4(5. 
1887. 
Tertiary.     Alabama.     Included  in  Lijrnitic;  I^^wer  Fx)cene. 
Bell's  Landing',  I^njjdon.     (i«'ol.  Soc,  Am.,  Bull  ,  vol.  ii,  j>.  588.     1891. 
Tertiary.     Alalmum.     //icliided  in  lx)wer  Kocene. 
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Beirs  Landing,  Clark.     IT.  S.  Geol.  Surv.,  Bull.,  No.  141,  p.  57.     1896. 

Tertiary.     Alabama.    Includetl  in  Eocene. 
BeUton  coal  group,  White.     U.  S.  Geol.  Surv.,  Bull.,  No.  65,  p.  32.     1891. 

Carboniferous.     West  Virginia,  Pennsylvania.     Included  in  Pernio-Carboniferous; 
Dunkard  Creek  series.    Includes  Nineveh,  Dunkard,  and  Jollytown  coals. 
Bellvale  Flags,  Darton.    Geol.  Soc.  Am.,  Bull.,  vol.  v,  pp.  367,  373.     1894. 

Devonian.     New  Jersey. 
Bellvale  flags,  Ries.    N.  Y.  State  Geol.,  15th  Ann.  Rept.,  vol.  i,  p.  404.     1897. 

Devonian.    New  York. 
Belly  Biver  series,  Dawson.    Can.  Geol.  Surv.,  Rept.  1882-83-84,  pp.  37C-126C. 
1885. 

Cretaceous.    Canada. 
Belly  River  scriee,  McConnell.     Can.  Geol.   Surv.,  new  ser.,  vol.  i,  pp.  63C-6oC. 
1886. 

Cretaceous.    Canada. 
Belly  River  series,  Tyrrell.     Can.  Geol.  Surv.,  new  ser.,  vol.  ii,  *H)E-129E.     1887. 

Cretaceous.    Canada. 
Belly  River  formation.  White.     U.  S.  Geol.  Surv.,  Bull.,  No.  82,  p.  173.     1891. 

Cretaceous.    Rocky  Mountains. 
Beloit  formation,  Sanleeon.     Am.  Geol.,  vol.  xix,  pp.  24, 2(>-29.     1897. 

Silurian.     Mississippi  Valley.     Includetl  in  Ixjwer  Silurian.     Indudt^s  Fucoid, 
Stictopora,  Stictoporella,  Bellerophon,  and  Buff  linientone  l)e<is. 
Belt,  Peale.     U.  S.  Geol.  Surv.,  Bull.,  No.  110,  p.  16.     1893. 

Algonkian.     Montana. 
Belt  beds,  Iddings  and  Weed.     U.S. Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  1. 
1894. 

Algonkian.     Montana. 
Belt,  Peale.     U.  S.  Gec»l.  f.urv.,  Cjeol.  Atlas  of  U.  S.,  Folio  No.  24.     1896. 

Algonkian.     Montana. 
Belt  beds.  Weed  and  Pirsson.    U.  S.  Geol.  Surv.,  Bull.,  No.  139,  p.  32.     1896. 

Algonkian.    Montana. 
Belt  fonnation.  Weed.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  56.     1899. 

Algonkian.     Montana. 
Belt  terrane,  Wee<l.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  56.     1899. 

Algonkian.     Montana.     Includes  Neihart  quartzite  and  Belt  formation. 
Belt  terrane,  Walcott.     Geol.  So<-.  Am.,  Bull.,  vol.  x,  pp.  199,  201.     18i)9. 

Alcroiikian?    Pre-Cambrian.     Montana. 
Belt  terraae,  Wee<l.     V.  S.  (ieol.  Surv.,  20th  Ann.  Kept.,  pt.  iii.  pp.  279-28,S.     19(H). 

Algonkian.     Montana.     Includes  Neihart  quartzite,  Chainl>erlain  shale,  Newland 
limestone,  Greyson  shale,  and  Spokane  nhale. 
Belva  shale,  Stevenson.     N.  Y.  Acad.  Sci.,  Trans.,  vol.  xv.,  p.  51.     1896. 

Carboniferous.     Arkansas.     Included  in  Sel)a.stian  staj;e. 
Belvidere  shales.  Hill.     Am.  Jour.  S<'i.,  :jd  t?er.,  vol.  1,  pp.  208-234.     1895. 

Cretaceous.     Kansas,  Oklahoma,  New  Mexico.     Included  in  Comanche  s('ric.«. 
Belvidere  beils,  Cragin.     Am.  Geol.,  vol.  xvi,  p.  357.     1895. 

Cretai'eous.     Kansas.     Includes  Kiowa  shales,  Champion  shell   IhmI,  C'hcyennc 
sandstone. 
Bend,  Dumble.    Texas  Geol.  Surv.,  1st  Ann.  Rept.,  pi.  iii,  pp.  Ixiii-lxv.     1890. 

Carboniferous.     Texas.     Included  in  Lower  Carboniferous. 
Bend  formation,  Cummins.     Texas  Geol.  Surv.,  2d  Ann.  Kept.,  pp.  360-367,  372. 
1891. 

Carboniferous.    Texas.     Included  in  Coal  Measures. 
Bend  formation.  Smith.    Jour,  of  Geol.,  vol.  ii,  pp.  611-612.     1894. 

Juratrias.    California. 
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Bend,  Diller.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  15.     18»5. 

Juratriafl.     California. 
Benezette  limestone,  Ashburner.     2d  Pa.  (ieol.  Surv.,  Rept.  R*,  p.  105.     1885. 

CarboniferouH.     Pennsylvania.     Included  in  Pocono. 
Benton  Bhale,  Eldridge.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  9.     1894. 

(?retaoeou8.    Colorado. 
Benton,  Bain.     Iowa  Geol.  8ur\'.,  vol.  iii,  pp.  101-114.     1895. 

Cretaceous.     Iowa. 
Benton,  Emmons,  Cross,  and  Eldridge.     V.  8.  (ieol.  Surv.,  Mon.,  vol.  xxvii,  p.  65. 
1896. 

Cretai-eoiis.    Colorado.     Included  in  Colorado  group. 
Benton  group,  Gill)ert.     U.  S.  Geol.  Surv.,  17th  Ann.  Rept.,  pt.  ii,  p.  564.     1896. 

Cretaceous.    Colorado.     Includes  Carlile  shale.  Greenhorn  limestone,  and  Grane- 
ros  shale. 
Benton  formation,  (Till)ert.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  36. 
1897. 

Cretaceous.     Colorado.     Include^i  Graneros  shale.  Greenhorn  limestone,  and  Car- 
lile shale. 
Benton,  Ix)gan.     Kan.  Univ.  (ieol.  Surv.,  vol.  ii,  j)p.  215-219.     1897. 

Cretaceous.     Kansas.     Include<l  in  Upper  Cretaceous. 
Benton,  Adams.     Kan.  Univ.  (ieol.  Surv.,  vol.  iv,  p.  27.     1898. 

Cretaceous.     Kansas.     Included  in  Upper  Cretaceous.     Includes  Upper  and  Lower 
groups. 
Benton  formation,  Weed.     U.  S.  (ieol.  Surv.,  18th  Ann.  Rept.,  [)t.  iii,  pp.  482-484. 
1898. 

Cretaceous.     Montana.     Includeil  in  rp[)er  Cretai'eous. 
Benton  shale,  Wilder.     Iowa  (ieol.  Surv.,  vol.  x,  p.  111.     1900. 

Cretaceous.     Iowa. 
Berea  ^it,  Newberry.     Ohio  (^eol.  Surv.,  Rept.  Prog.  1869,  pp.  21,  22,  29.     1870. 

Carboniferous.     Ohio.     Included  in  Waverly  group. 
Berea  grit,  Newberry.     Ohio  (iwl.  Surv.  (for  1869),  p.  22.     1871. 

(^arboniferouH.     Ohio.     Included  in  Waverly  group. 
Berea  grit,  Read.     Ohio  (reol.  Surv.,  Rept.  Prog.  1870,  p.  4()8.     1871. 

Ohio. 
Bi»rea  grit,  NewlxTry.     Ohio  Geol.  Surv.,  vol.  i,  pt.  i,  pp.  186,  209.     1873. 

Car])oniferous.     Ohio.     Includes]  in  Waverly. 
Berea  grit,  Read.     Ohio  (Jeol.  Surv.,  vol.  i,  pt.  i,  pp.  48.S,  504,  512,  523.     1873. 

Carlx)niferous.     Ohio. 
Berea  grit,  Newberry.     Ohio  Geol.  Surv.,  vol.  ii,  pp.  88,  90,  211.     1874. 

Carboniferous.     Ohio.     In<*luded  in  Waverly,  Lower  Carlx>niferous. 
Bemigrit,  Winchell.     Ohio  (Jeol.  Surv.,  vol.  ii,  i>p.  240,  259,  280.     1874. 

(Carboniferous.     Ohio. 
Berea  grit,  Ix\^ley.     2d  Pa.  Gei»l.  Surv.,  Rept.  1,  pp.  69-72.     1875. 

Carl)oniferous.     IVnnsvlvania  and  Ohio.     Exact  Svn.  No.  X. 
Berea  grit,  Niles.     Boston  Soc.  Nat.  Hist.,  Prw.,  vol.  xviii,  1875-76,  p.  273.     1876. 

Ohio.     Included  in  Waverly  group. 
Berea  grit.  Read.     Ohio  (M)!.  Surv.,  vol.  iii,  p.  301.     1878. 

Car]>oniferonH.     Ohio.     Inchide<l  in  Waverlv. 
Ben-agrit,  Orton.     Kvv.  of  Strat.  (tcoI.  of  F^ist.  Ohio,  p.  5.     1880. 

Carboniferous.     Ohio. 
Berea  trrit,  Orton.     Am.  A.^«oc.  Adv.  Sci..  Proc-.,  vol.  xxx,  pp.  167-174.     1882. 

Carboniferous.     Ohio.     Include<l  in  Waverlv. 
Berea  grit,  Orton.     Ohio  (Jeol.  Surv.,  Prelim.  Rept.  Petroleum  and   Inflammable 
(iiif-,  pp.  2,1,  n4.      1HS6. 

hiu.     liH'hnled  in  Wiivvrlv  sericj?. 
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M'g  Lamling,  Clark.     U.  S.  (tcoI.  Surv.,  Bull.,  No.  141,  p.  57.     mm. 

Tertiary.     Alabama.     Included  in  Ko<.*ene. 
Belltoncoal  arroup,  White.     U.  8.  (feol.  Surv.,  Bull.,  No.  65,  p.  32.     1891. 
Carboniferous.     Weat  Virginia,  Pennsylvania.     Included  in  Penno-CarlM>niferoufl; 
Dunkard  Creek  series.    Includes  Nineveh,  Dunkanl,  and  Jollytown  coals. 
Bellvale  Flags,  Darton.    Geol.  Soc.  Am.,  Bull.,  vol.  v,  pp.  367,  373.     1894. 

Devonian.     New  Jersey. 
Bellvale  flags,  Ries.     N.  Y.  State  Geol.,  15th  Ann.  Rept.,  vol.  i,  p.  404.     1897. 

Devonian.     New  York. 
Belly  aiver  series,  Dawson.     Can.  Geol.  Surv.,  Rept.  1882^83-84,  pp.  37C-126C. 
1885. 
Cretaceous.     Canada. 
Belly  River  series,  McConnell.     Can.  Geol.   Surv.,   new  ser.,  vol.  i,  pp.  63C-65C. 
1886. 
Cretaceous.     Canaria. 
Belly  River  series,  Tyrrell.     Can.  Geol.  Surw,  new  ser.,  v<)l.  ii,  !K)E-12?)E.     1887. 

Cretai-eous.    Canada. 
Belly  River  fonnation.  White.     U.  S.  Geol.  Surv.,  Bull.,  No.  82,  p.  173.     IS91. 

Cretaceous.     Rfx'ky  Mountains. 
Beloit  formation,  Sardeson.     Am.  (Jeol.,  vol.  xix,  pp.  24,26-29.     1897. 
Silurian.      Mississippi   Valley.     Included  in  Ixiwer  Silurian.     Includen  Fucoid, 
Stictopora,  Stictoporella,  Bellerophon,  an<l  Buff  linicst<^>ne  lje<is. 
Belt,  Peale.     U.  S.  Geol.  Surv.,  Bull.,  No.  110,  p.  16.     1893. 

^Ugonkian.     Montana. 
Belt  beds,  Iddmgs  and  Wetnl.     U.  S.  Gch>1.  Sur^^,  (ieol.  Atlas  of  U.  S.,  Folio  No.  1. 
1894. 
Al^mkian.     Montana. 
Belt,  Peale.     U.  S.  <ieol.  .'.ur\'.,  Geol.  Atlas  of  U.  S.,  Folio  No.  24.     1896. 

.\lgonkian.     Montana. 
Belt  beds,  AVeetl  and  Pirsson.     U.  S.  Ge<il.  Surv.,  Bull.,  No.  139,  p.  32.     1896. 

Algonkian.     Montana. 
Belt  fonnation.  Weed.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  56.     1899. 

Algcjnkian.     Montana. 
Belt  terrane.  Weed.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  56.     1899. 

Algonkian.     Montana.     Includes  Neihart  quartzite  and  Belt  formation. 
Belt  terrane,  Walcott.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  pp.  199,  201.     1899. 

Altninkian?    Pre-Cambrian.     Montana. 
Belt  terrane,  Wee<i.     U.  S.  (ieol.  Surv.,  20th  Ann.  Rept.,  i)t.  iii,  pp.  279-28:1     MKH). 
Algonkian.     Montana.     Includes  Neihart  quartzite,  Chamljerlain  shale,  Newland 
limestone,  Greyson  shale,  and  SjM>kane  shale. 
Belva  shale,  Stevenson.     N.  Y.  Acad.  Sci.,  Trans.,  vol.  xv.,  p.  51.     1896. 

Carboniferous.     Arkansas.     Include<l  in  Sebastian  stage. 
Belvidere  sliales.  Hill.    Am.  Jour.  Sci.,  3d  ser.,  vol.  1,  pp.  208-234.     1895. 

Creta<*eous.     Kansas,  Oklahoma,  New  Mexico.     Includeil  in  Comanche  series. 
Belvidere  be<ls,  Cragin.    Am.  Geol.,  vol.  xvi,  p.  357.     1895. 
Cretaceous.     Kansas.     Includes  Kiowa  shales.  Champion  shell   l)ed,  Cheyenne 
sandstone. 
Bend,  Dumble.     Texas  Geol.  Surv.,  Ist  Ann.  Rept.,  pi.  iii,  pp.  Ixiii-lxv.     18iK). 

Carboniferous.    Texas.     Included  in  Lower  Carlx>niferouH. 
Bend  formation,  Cummins.     Texas  Geol.  Surv.,  2d  Ann.   liept.,  pp.  360-3()7,  372. 
1891. 
Carboniferoas.     Texas.     Include<l  in  Coal  Measures. 
Bend  formation.  Smith.     Jour,  of  Geol.,  vol.  ii,  pp.  611-612.     1894. 
Juratrias.    California. 
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Beinl,  Dillcr.     V.  S.  (ieol.  8urv.,  Geol.  Atlas  of  V,  8.,  Folio  No.  15.     1895. 

JuratriaH.     California. 
Benezette  liinw*tone,  Aehburner.     2d  Pa.  Geol.  Surv.,  Bept.  R*,  p.  105.     1885. 

Car])onifen)nH.     Pennnylvania.     Included  in  Pocono. 
Benton  .^hale,  Eldridj^e.     U.  8.  Geol.  Surv.,  Geol.  Atlaa  of  U.  8.,  Folio  No.  9.     1894. 

Cretac'eoue.     Colorado. 
Bc;nton,  Bain.     Iowa  (ieol.  Sur\'.,  \o\.  iii,  pp.  101-114.     1895. 

CretacoouH.     Iowa. 
Bt'nton,  EnmioiiH,  Crosn,  and  Eldrid^.      I'.  8.  Geol.  Surv.,  Mon.,  vol.  xxvii,  p.  65. 
1H9(>. 

Cretai^eouH.     Colorado.     Inchide<l  in  Colorado  group. 
I^nton  gnmp,  (iillKTt.     C  8.  (Jeol.  8urv.,  17th  Ann.  Rept,  pt.  ii,  p.  564.     1896. 

Cretaceoiu*.     C<>lora<lo.     Includes  Carlile  shale,  Greenhorn  limestone,  and  Grane- 
n)H  nhale. 
BcTjton  formation,  (iin)ert.     I^  S.  (Jeol.  8urv.,  Geol.  Atlas  of  U.  S.,  FoUo  No.  36. 
1897. 

Cretacvous.     Colorado.     IncludeH  (Tranenw*  shale,  Greenhorn  limestone,  and  Car- 
lile shale. 
Kenton,  I^ogan.     Kan.  Univ.  (ieol.  8urv.,  vol.  ii,  pp.  215-219.     1897. 

OetaceouH.     Kansas.     Includeil  in  Upper  Cretaceous. 
Hentou,  Adams.     Kan.  Univ.  (ieol.  8urv.,  vol.  iv,  p.  27.     1898. 

CretaceouH.     Kansas.     Include<l  in  Upper  Cretaceous.     Includes  Upper  and  Lower 
groups. 
BtMiton  formation,  Weed.      U.  S.  Geol.  8urv.,  18th  Ann.  Rept.,  pt.  iii,  pp.  482-484. 
1898. 

Cretaceous.     Montana.     IncludtMi  in  CpiK^r  Cretaceous, 
l^nton  shale.  Wilder.     Iowa  (Jeol.  Surv.,  vol.  x,  p.  111.     1900. 

Cretaceous.     Iowa. 
Berea  grit,  Newberry.     Ohio  (Jeol.  Surv.,  Rept.  Prog.  1869,  pp.  21,  22,  29.      1870. 

Carboniferous.     Ohio.     Include<l  in  Waverly  group. 
Berea  grit,  Newljerry.     Ohio  (Jt'ol.  Surv.  (for  1869),  p.  22.     1871. 

Carboniferous.     Ohio.     Included  in  Waverly  group. 
Berea  grit,  Read.     Ohio  (Jeol.  Surv.,  Kept.  Prog.  1870,  p.  4()8.     1871. 

Ohio. 
Berea  grit,  Ncwl>erry.     Ohio  (Jeol.  Surv.,  vol.  i,  pt.  i,  pp.  186,  209.     1873. 

CarlK)niferons.     Ohio.     Included  in  Waverlv. 
Berea  grit.  Read.     Oliio  (Jeol.  Surv.,  vol.  i,  pt.  i,  pp.  488,  504,  512,  523.     1873. 

Car])oniferons.     Ohio. 
Berea  grit,  Newlx?rry.     Ohio  Geol.  Surv.,  vol.  ii,  j>p.  88,  90,  211.     1874. 

Carboniferous.     Ohio.     Inchided  in  Waverly,  I^>wer  CarVniniferous. 
Berea  grit,  Wim-hell.     Ohio  (Jeol.  Surv.,  vol.  ii,  pp.  240,  259,  280.     1874. 

Carboniferous.     Ohio, 
liercagrit,  Ix'slcy.     2d  Pa.  Geol.  Surv.,  Rei»t.  1,  pp.  69-72.     1875. 

CarlHmiferous.     IVnnsvlvania  and  (.)hio.     Exact  Svn.  No.  X. 
Berea  grit,  Niles.     Boston  S(h\  Nat.  Hist.,  Proc,  vol.  xviii,  1875-76,  p.  273.     1876. 

Ohio.     Included  in  W^averly  group. 
Berea  grit,  Read.     Ohio  (JtH)l.  Surv.,  vol.  iii,  p.  301.     1878. 

CarlM)niferons.     Ohio.     Included  in  Waverly. 
lk»rea  grit,  Orton.     Rev.  of  Strat.  (leol.  of  East.  Ohio,  p.  5.     1880. 

CarlH>niferous.     Ohio. 
Berea  grit,  Orton.     .\m.  Assoc.  Adv.  8ci.,  Proc,  vol.  xxx,  pj).  167-174.     1882. 

Carboniferous.     Ohio.     Included  in  Waverlv. 
Berea  grit,  Orton.     Ohio  Geol.  Surv.,  Prelim.  Rept.  Petroleum  and   Inflammable 
(Jas,  pp.  25,  54.     1886. 

Ohio.     Included  in  Waverlv  series. 
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Berea  )^t,  Gushing.     Am.  Abboc.  Adv.  8ci.,  Prot\,  vol.  xxxvi,  pp.  21.'J-215.     1888. 

CarboniferouB.     Ohio.     Included  in  Waverly. 
Bereagrit,  Orton.     Ohio  Geol.  8urv.,  vol.  vi,  pp.  3,  35.     1888. 

Carboniferous.    Ohio.     Included  in  Waverly  group. 
Berea penes,  Herrick.     Denison  Univ.  Sci.  Lab.,  Bull.,  vol.  iv,  p.  106.     1888. 
Ohio.    Includes  Waverly  shale,  Berea  shale,  Berea  grit,  Bedford  shale,  Cleveland 
shale. 
Berea  Hhale,  Orton.     Ohio  Geol.  Surv.,  vol.  vi,  pp.  3,  36.     1888. 
Carboniferous.     Ohio.     Included  in  Waverly  group.     £xa(*t  Syn.  Waverly  black 
elate. 
Bereagrit,  Carll.     2d  Pa.  Geol.  Surw,  Rept.  P,  pp.  97-104.     1890. 
•   Carboniferous.     Ohio,  Pennsvlvania,     Included  in  Poc'ono. 

Berea  grit  and  shale,  Orton.     Ohio  Geol.  Sur>'.,  3d  Oi^^nization,  1st  Ann.  Rept.,  pp. 
35-37,  249-258.     1890. 
Carboniferous.     Ohio.     Part  Svn.  Corrv  sandstone  (Pa.). 
Bereagrit,  Cooper.     Denison  ITniv.  Sci.  f^b.,  Bull.,  vol.  v,  p.  25.     1890. 

Ohio.    Included  in  Waverly  group. 
Berea  shale,  Orton.     Ohio  Geol.  Sun'.,  vol.  vii,  pp.  4,  30.     1893. 

Carboniferous.     Ohio.     Included  in  Waverly  group. 
Bereagrit,  Orton.     Ohio  (ieol.  Surv.,  vol.  vii,  pp.  4,  28.     1893. 

Carboniferous.     Ohio.     Included  in  Waverly  group. 
Berkshire  limestone,  Hitchcock.     Mass.  Geol.  Surv.  Rept,  p.  2?)7  (2d  wl.,  p.  2?KJ); 
also  Econ.  Geol.  Rept.,  1838,  p.  71.     1833. 
Massachusetts. 
Berkshire  limestone,  HiU'hix)ck.     (^eol.  of  Mass.,  Final  Rept.,  pp.  567-587.     1841. 

•Massachusetts. 
Berkshire  County  series,  Crosby.     Rept.  on  (teol.  Map  of  Mass.,  p.  40.     187H. 
Massachusetts.     Included  in  Pre-Cambrian.     Includes  Eolian  limestone,  Tattonic 
slate,  etc. 
I^rkshire  schist,  Dale.     V.  S.  Geol.  Surv.,  Pth  Ann.  Rept.,  pt.  ii,  p.  303.     189.^ 

i^iliirian.     New  York. 
I^rkshire  schist,  Dale.     V.  S.  (nK)l.  Surv.,  14th  Ann.  Rept.,  i»t.  ii,  pis.  67,  <>9,  71. 
1894. 
'^'ilurian.     Venncmt,  Massachusetts. 
Berkshire  schist,  Pumpelly,  Wolff,  and  Dale.     T.  S.  (icol.  Surv.,  Mon.,  vol.  xxiii, 
pp.  15,  16,  20,  179,  182-184.     1894. 
'Silurian.     Massachusetts. 
Berkshire  schist.  Dale.     U.  S.  (ieol.  Surv.,  20th  Ann.  Rept.,  i>t.  ii,  pp.  15-23.     HHX). 

'^'^ilurian.     Vermont.     Included  in  Ordoviciau. 
Bernardaton  series,  Emerson.     V.  S.  (Jeol.  Surv.,  Mon.,  vol.  xxix,  pp.  253-2^K). 
1890. 
l^vonian.     Massachusetts, 
^mardston  series,  Emerson.     Am.  Jour.  Sci.,  'M  scr.,  vol.  xl,  pp.  2(>,'i-275,  :{<>2-374. 
1890. 
lH*vonian.     Massairhusetts,  Vermont, 
l^rnardst/m  series,  Emerson.     U.  S.  (leol.  Siirv.,  Geol.  Atlas  of  V.  S.,  Hawlcy  sluvt. 

1892. 
Devonian.     Massachusetts. 
Bertie  dolomite,  Chapman.     A  Popular  and  Practical  Exj>OHition  of  the  Min«*rals 
and  Geol.  of  C^an.,  p.  190.     1864. 
Silurian.     Canada.     Includt»s  Water  lime  and   Tentatulite.     Exact  Syn.  Cayiipi 
dolomite. 
Bertram  beds,  Norton.     Iowa  Geol.  Surv.,  vol.  iv,  pp.  K^5-l:i8.     18^)5. 
Silurian.    Iowa. 
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B«»rtrain  Hta>!(s  Calvin.     Iowa  (ieol.  Surv.,  vol.  v,  p.  (iO.     1896. 

Silurian.     Inwa.     In<*ludtMl  in  Niajcara  HiTii*H. 
Bethany  Falls  linientone,  BnMulhead.     St.  Loiiin  Acad.  8ci.  Traiw.,  vol.  ii,  p.  320. 
1868. 

CarlKUiiferoiiH.     Indiana. 
Bethany  liuu^ntone,  Broadluwl.     Mo.  Geol.  Sun'.,  Rept  1873-74,  p.  317.     1874. 

Carlioniferoup.     Miw*ouri.     Indud<Ml  in  Cf»al  Measurep. 
Betliany  Falls  limestone,  Koytv.     Mo.  (tchU.  Surv.,  vol.  iv,  p.  82.     1804. 

Carlx)niforouH.     Mii*K>uri.     IncludcHl  in  MiptHmrian.     Exact  Syn.  WinterBet  lime- 
Ht<  »ne. 
Bethany  Falls  liniet<t4>ne,  Broadhead.     ^lo.  (xef)!.  Surv.,  vol.  viii,  p.  374.     1895. 

('arlK>nifen)UH.     Minsouri.     Inoludwl  in  rp}>er  Coal  Measures. 
Bethany,  Keyes.     Am.  J<mr.  Sci.,  4th  ner.,  vol.  ii,  pp.  221,  225.     1896. 

Carlvoniferous.     Minwouri,    lowu,    Kansan.     Inolude<i  in  Upi)er  Coal  Meamirep. 
Exact  Synn.  Wintereet,  Erii'  (»r  Triple  limestone. 
Bethany  Falls  limeptcme,  Haworth.     Kan.  Univ.  (ieol.  Sur\'.,  vol.  i,  p.  157.     1896. 

CarlMiniferous.     Kaunas. 
Bethany  Iiin(?Htone,  Tilton  and  Bain.     Iowa  <hh»1.  Surv.,  vol.  vii,  pp.  5(>iW20.     1897. 

CarlM)nifi'rous.     Iowa.     IneludiMl   in   Missourian  fonnation.     Includes   tkurlham 
limestone:  Winterwt  linu»stnne. 
IWthany  limestone,  Haworth.     Kan.  I'niv.  (ieol.  Surv.,  vt»l.  iii,  pp.  102-UXi.     1898. 

( -arlxmiferous.     Kansas.     Includes  Erie,  lola,  and  Garnett  limeKtoue, 
IVthauy  limestone,  Marhut.     Mo.  Geol.  Surv.,  vol.  xii,  pt.  ii,  pp.  211,  215.     1898. 

Carboniferous.     Missouri.     Includcnl  in  Missourian  Herieei. 
lU'thany  Falls  limestone,  Gallajn»r.     Mo.  (uh>1.  Surv.  Bien.  Rept.,  p.  45.     1898. 

Carl)oniferous.     Missouri.     Inelu<le<l  in  Middle  Coal  MeaHures. 
Bethany  limestone,  Bain.     Aul  Jour.  Sei.,  4th  ser.,  vol.  v,  pp.  433-439.     1898. 

(^arlK>nifen)us.     Missouri.     IneludiHl  in  Missourian  series.     Includes  Westerville? 
Dekalb,  Winterset,  F^rlham,  and  Frajrniental. 
B<^thany  limestone.  Bain.     Iowa  Geol.  Surv.,  vol.  viii,  pp.  272-282.     1898. 

Carboniiferous.     Iowa.     IndudtMl   in   Missourian   series.     Ineliyles  Earlhaui  and 
Winten«et  limestones;  Dekalb  limestone. 
Bi'thany  limestone,  K<\v(»s.     Am.  Geol.,  vol.  xxiii,  p.  304.     1899. 

Carlvmiferous.     Mississippi  Valley.     I nclude^l  in  Missourian  stories. 
Bethany  limestone,  K(*ves.     Iowa  Aca<l.  Sci.,  1V(m*.,  vol.  vii,  p.  8<).     1900. 

Carboniferous.     ^lississippi  valley.     Inclu(l(*<l  in  Coiil  Measures. 
Settles  siTi<-s,  Sehrader.     U.  S.  <  Jeol.  Surv.,  21st  Ann.  Re]>t.,  pt.  ii,  p.  475.     1900. 

Alaska. 
Beulah  shah>s,  Darton.     Geol.  Soc.  Am.,  Bull.,  vol.  xi,  p.  393.     1899. 

Cretaceous.     Black  Hills. 
lU'ulah  clays,  Jenney.     1*.  S.  (Jeol.  Surv.,  ll>th  Ann.  Rei>t.,  pt.  ii,  pp.  5tiH-587,  593. 
189<»*. 

Cretaceous.     South  Dakota,     inchuknl  in  Dakota  jrrouji. 
Beulah  clays,  Ward.     U.  S.  (leol.  Surv.,  VMh  Ann.  liept,  i»t.  ii,  p.  nm.     1899. 

Creta<vous.     South  Dakota. 
Bevier  lire  clay,  Wheeler.     Mo.  Geol.  Surv.,  vol.  ii,  p.  .57.     1893. 

CarlK>niferous.     Missouri.     Im-hitUMl  in  lx>wer  Coal  Pleasures. 
Bicknell  sandstcme,  Diller.     (teol.  Soc.  Am.,  Bull.,  vol  iii,  p.  372.     1892. 

Junu*sic.     Califr)rnia.     Inchnled  in  Gallovian. 
Bicknell  sandstone,  Hyatt.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  413.     1894. 

Jurassic.     California.     Included  in  Callovian. 
Big  Basin  sandstone,  Cra^nn.     Colo.  Colle^re  Stud.,  vol.  vi,  pp.  3,  7.     1896. 

Permian.     Kansas.     Included  in  Flint  Hills  division  of  Bijr  Blue  series. 
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Big  Basin  sandstone,  Cragin.    Colo.  College  Stud.,  vol.  vi,  pp.  3,  46.    1896. 

Permian.    Kansas.    Included  in  Cimarron  series. 
Big  Baan  sandstone,  Prosser.     Kan.  Univ.  Geol.  Surv.,  vol.  ii,  p.  94.    1897. 

Permian?    Kansas.    Included  in  Cimarron  series. 
Big  Blue  series,  Cragin.    Colo.  College  Stad.,  vol.  vi,  pp.  3,  5.     18^. 
Permian.    Kansas.    Includes  Sunmier  division  above  and  Flint  Hills  below.     Four 
formations. 
Big  Blue  beds,  Grimsley.     Geol.  8oc.  Am.,  Bull.,  vol.  viii,  p.  228.     1897. 

Permian.    Kansas. 
Big Clifty  sandstone,  Norwood.    Ky.  Geol.  Surv.,  new  ser.,  vol.  i,  p.  369.     1876. 
Carboniferous.     Kentucky.     Included  in  Chester  group.     Exact  Syn.  Tar  Spring 
sandstone. 
BigDeciper  calcareous  sandstone.  Hill.     Ark.  Geol.  Surv.,  1888,  vol.  ii,  pp.  77-79. 
1888. 
Cretaceous.    Arkansas.     Included  in  Upper  Arenaceous  beds. 
Big  Injun  sandstone,  White.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  279.     1899. 

Carboniferous.    West  Virginia.    Included  in  Pocono. 
Big  Valley  beds,  Drake.    Texas  Geol.  Surv.,  4th  Ann  Bept,  p.  380.     1893. 

Carboniferous.    Texas.     Included  in  Strawn  division. 
Bijiki schist.  Van  Hise  and  Bayley.     U.  8.  Geol.  Surv.,  15th  Ann.  Bept.,  pp.  5,  96, 
1895. 
Algonkian.    Lake  Superior  region.     Included  in  Upper  Marquette  series.     Ish- 
peming  formation. 
Bijiki  schist,  Van  Hise.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxviii,  pp.  416-420.     1897. 
Algonkian.     Michigan.     Included  in  Ishpeming  formation  of  Upper  Man]uette 
series, 
^oxi  formation,  Smith.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xlvii,  p.  286.     1894. 

Heifltocene.    Alabama. 
Biloxi,  Smith,  Johnson,  and  Langdon.    Ala.  Geol.  Surv.,  Greol.  of  Coastal  Plain, 
p.  29.     1894. 
Heifltocene.    Alabama. 
5ing»n  sands,  Hill.    Ark.  Geol.  Surv.,  1888,  vol.  ii,  pp.  56-58.     1888. 

Tertiary.    Included  in  Camden  series. 
Birch  Creek  series  Spurr.     U.  S.  Geol.  Surv.,  18th  Ann.  Bept.,  pt.  iii,  pp.  140-144. 
1898. 
Alaska, 
^irch  Creek  series,  Emmons.     Nat.  Geog.  Mag.,  vol.  ix,  p.  156.     1898. 

Alaska. 
Bird  Kountain  grit.  Dale.     U.  S.  Geol.  Surv.,  20th  Ann.  Kept.,  pt.  ii,  pp.  15-23. 
1900. 
Silurian.    Vermont.     Included  in  Ordovician. 
Birdseye  limestone,  Emmons.     Geol.  of  New  York,  pt.  ii,  pp.  107-111,  317,  382. 
1842. 
Paleozoic.     New  York.     Included  in  New  York  Transition  system.     Chaniplain 
group. 
Bird's-eye  limestone,  Conrad.     Phil.  Acad.  Nat.  Sci.,  Jour.,  vol.  viii,  p.  230.     1842. 

Silurian.    Included  in  Lower  Silurian. 
Biidseye,  Emmons.     Agriculture  of  New  York,  vol.  i,  p.  122.     1846. 

Silurian.    New  York.    Included  in  Champlain  division  of  New  York  system. 
Birdseye  limestone.  Hough.     Am.  Jour,  of  Agric.  and  Sci.,  vol.  v,  p.  315.     1847. 
Silurian.     New  York.     Exact  Syns.  Isle  La  Motte  marble,    Black  marble   of 
Grenesee  Falls. 
Birdseye  limestone,  Hall.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xvii,  pp.  181-193.     1854. 
Silurian.    Michigan. 
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Birdseye  limestone,  Hitchcock.    G«ol.  of  Vt.,  vol.  i,  pp.  279-280.    1861. 

Paleozoic.     Vermont.    Included  in  Trenton  period. 
Birdseye  limestone,  Miller.    Cin.  8oc.  Nat.  Hist.,  Jour.,  vol.  iv,  no.  iv,  pp.  279, 

281.     1881. 
Birdseye  limestone,  Linney.    Ky.  Geol.  Surv.,  Geol.  of  Grarrard  Co.,  pp.  12-13.    1883. 

Silurian.     Kentucky.     Included  in  Trenton  period. 
Birdseye  limestone,  Linney.    Ky.  Geol.  Surv.  (Proctor),  Creol.  of  Clark  and  Mont- 
gomery Counties.     1884. 
Silurian.    Kentucky.    Included  in  Trenton  period.    Includes  Kentiu^y  marble. 
Birdseye  limestone,  Whitfield.     Am.  Mus.  Nat.  Hist,  Bull.,  vol.  i,  1881-1886,  p. 
295.     1886. 
Vermont. 
Birdseye  limestone,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  51.     1890. 

Silurian.     Arkansas. 
Birdseye  limestone,  Orton.     Ky.   Geol.  Surv.,  Kept,  on  Petroleum,  etc.,   p.   129. 
1891. 
Silurian.     Kentucky. 
Birdseye  formation.  White.     N.  Y.  State  Mus.,  5l8t  Ann.  Rept,  vol.  i,  p.  rl27.     1899. 

Ordovician.     New  York. 
Birdseye  limestone,  Cumings.     N.  Y.  State  Mus.,  Bull.,  vol.  vii,  p.  421.     1900. 

New  York.     Included  in  Ordovician. 
Birmingham  shale,  Stevenson.     2d  Pa.  Geol.  Surv.,  Rept.  K,  p.  79.     1876. 

Cat  boniferous.     Pennsvlvania.     Included  in  Lower  Barren  Measures. 
Bishop  Mountain  conglomerate,  Powell.     U.  S.  Geog.  and  Geol.  Surv.,  Geol.  of 
Uinta  Mts.,  pp.  40,  44,  169.    1876. 
Tertiary.    Utah. 
Bitter  Creek  series.  Meek.     U.  S.  Geol.  and  Greog.  Surv.  of  Terr.,  6th  Ann.  Rept., 

p.  455.     1873.     Tertiary?    Wyoming. 
Bitter  Creek,  Cope.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  1873,  p.  435.    1874. 

Cretaceous.    Wyoming. 
Bitter  Creek  series,  Cope.    U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  Bull.,  No.  2,  p.  8. 
1874. 
Cretaceous.    Western  United  States. 
Bitter  Creek  series,  Cope.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  Mon.,  vol.  ii,  pp. 
30-36.    1875. 
Cretaceous.    Western  United  States. 
Bitter  Creek,  Powell.    U.  S.  Geog.  and  Geol.  Surv.,  Geol.  of  Uinta  Mts.,  pp.  40,  45, 
162.     1876. 
Tertiarv.     Utah. 
Bitter  Creek,  Peale.    U.  S.  Geol.  and  Geog.  Sur\\  of  Terr.,  8th  Ann.  Rept,  p.  145. 
1876. 
Tertiary.     Rocky  Mte. 
Bitter  Creek,  White.    U.  S.  Geol.  and  Geog.  Sur^^  of  Terr.,  11th  Ann.  Rept.,  p.  223. 

1879.     Tertiary.     Utah. 
Bitter  Creek  beds,  Dutton.     U.  S.  Geog.  and  Geol.  Surv.,  Geol.  of  High  Plateaus 
of  Utah,  p.  166.     1880. 
Tertiary.    Utah.     Exact  syns.  Lower  Green  River  epoch.  Bitter  Creek  beds  of 
Uinta  Mts. 
Bitter  Creek  group,  Stanton  and  Knowlton.     Geol.  Soc.  Am.,  Bull.,  vol.  viii,  p.  146. 
1897. 
Cretaceous.     Wyoming.     Includeil  in  Laramie? 
Bituminous  slate,  Whitney.     Geol.  Surv.  of  Cal.,  Greol.,  vol.  i,  p.  117.     1865. 
Tertiary.    California. 
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Bitominoufi  amesione  groap,  Broadhead.    Mo.  Geol.  Surv.  Rept.,  1873-74,  p.  125. 
1874. 
GEffboniferoufi.    MiflHoari.    Included  in  Coal  Measoree. 
Black  ehale,  Hall.    Geol.  Surv.  of  New  York,  3d  Ann.  Kept.,  pp.  301-302,  313.    1839. 

Devonian.     New  York. 
Black  shale.  Hall.     Geol.  Surv.  of  New  York,  4th  Ann.  Kept,  pp.  422-423.     1840. 

Devonian.     New  York. 
Black  gfaale,  Vanuxem.     Geol.  Survey  of  New  York,  4th  Ann.  Bept,  pp.  371.372. 
1840. 
Devonian.     New  York. 
BUck  shale,  DouglasB.    Mich.  Legislature  Doc.,  vol.  i,  no.  xi  (4th  Ann.  Kept.  State 
Geologist  for  1840) ,  pp.  547,  549.     1841. 
Devonian.     Michigan. 
Black  limestone,  Douglass.    Mich.  Legislature,  Doc.,  vol.  i,  no.  xi  (4th  Ann.  Kept. 
State  Geologist,  for  1840),  pp.  547,  551.     1841. 
Devonian.     Michigan. 
Black  slate,  Emmons.     Agric.  of  New  York,  vol.  i,  pp.  83-d5.     1846. 

New  York.     Included  in  Taconic. 
Black  slate,  Safford.     Am.  Jour.  ScL,  2d  ser.,  vol.  xii,  p.  358.     1851. 

Silurian.    Tennessee. 
Black  lingula  slate,  Owen.     Ky.  Geol.  Surv.,  vol.  i,  pp.  91-95.     1856. 

Devonian.     Kentucky. 
Black  shale,  Safford.     Geol.  Reconn.  of  the  State  of  Tenn.,  Ist  Kept,  p.  158.     1856. 

Carboniferous  (?).    Tennessee. 
Black  slate,  Lyon.     St.  Louis  Acad.  Sci.,  Trans.,  vol.  i,  p.  619.     1857. 

Kentucky. 
Black  shale,  Winchell.    The  Grand  Traverse  Region,  p.  48.     1866. 

Michigan. 
Black  slate,  Worthen.     111.  Geol.  Surv.,  vol.  i,  pp.  119-120,  352-353.     1866. 

Devonian.    Illinois.     Exact  Syn.  Genesee  slate. 
Black  slate,  Worthen.     111.  Geol.  Sur>\,  vol.  iii,  pp.  41,  115-116.     1868. 

Devonian.     Illinois. 
Black  shale,  Safford.     (Jeol.  of  Tenn.,  pp.  329-337.     1869. 

I^vonian.    Tennessee.    Part.  Syn.  Hamilton  of  New  York. 
Black  shale,  Killebrew  and  Safford.     Resources  of  Tenn.,  p.  39.     1874. 

Devonian.    Tennessee.     Included  in  Hamilton  periwl. 
Black  slate,  CoUett     Indiana  Geol.  Surv.,  6th  Ann.  Rept.  (1874),  p.  88.     1875. 

Indiana. 
Black  shale,  Little.     Handbook  of  Ga.,  Ck)m.  of  Agric,  1876,  p.  42.     1876. 

^vonian.    Georgia.    Part  Syn.  Genesee. 
Black  shale,  Rommger.     Mich.  Geol.  Surv.,  vol.  iii,  pt.  i,  p.  64.     1876. 
^vonian.     Michigan.     Exact  syns.  Black  shales  of  Ohio  and  Genesee  shales  of 
New  York.     Basal  portion  of  WinchelFs  Huron  shale. 
Black  slate,  Collett.     Indiana  Geol.  Surv.,  7th  Ann.  Rept.  (for  1875),  p.  373.     1876. 

Devonian.     Indiana. 
Black  slate,  Hall.     Paleontology  of  New  York,  vol.  iv,  pt.  ii,  pp.  148-154.     1879. 

J^vonian.    New  York,  Ohio,  and  Mississippi  Valley. 
Black  shale,  Wetherby.    Gin.  Soc.  Nat.  Hist.,  Jour.,  vol.  iii,  no.  ii,  p.  147.     1880. 

Kentucky. 
Black  shale,  Orton.     Rev.  of  Strat.  Geol.  of  East.  Ohio,  p.  2.     1880. 

Devonian.    Ohio. 
Black  slate,  Elrod.     Indiana  Dept.  Geol.  and  Nat.  Hist,  Uth  Ann.  Rept.,  for  1881, 
pp.  174,  195.     1881. 
Devonian.    Indiana. 
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Black  slate,  Linney.     Ky.  Geol.  Surv.,  Geol.  of  Garrard  Co.,  pp.  22-23.     1883. 

Devonian.     Kentucky. 
Black  slate,  Linney.     Ky.  Geol.  Surv.  (Proctor),  Geol.  of  Clark  and  Montgomery 
Counties.     1884. 

Devonian.     Kentucky. 
Black  slate,  McCashin.     Indiana  Dept.  Geol.  and  Nat.  Hist,  13th  Ann.  Kept,  for 
1883,  pp.  120,  131.     1884. 

Devonian.     Indiana. 
Black  shale,  Knott.     Ky.  Geol.  Surv.,  Geol.  of  Marion  County,  p.  19.     1885. 

Devonian.     Kentucky.     Included  in  Hamilton  period. 
Black  slate,  Linney.     Ky.  Geol.  Surv.,  Geol.  of  Spencer  and  Nelson  Counties,  p.  46. 
1886. 

Devonian.     Kentucky. 
Black  shale,  Williams.     U.  S.  Geol.  Surv.,  Bull.,  no.  41,  p.  24. 

Devonian.     Ohio. 
Black  shale,  Herrick.     Denison  Univ.  Sci.  Lab.,  Bull.,  voL  iv,  p.  101. 

Ohio. 
Black  shale.  Smith.    Ala.  Geol.  Surv.,  Rept.  on  Cahaba  Coal  Field,  p.  154.     1890. 

Devonian.     Alabama. 
Black  shale,  Orton.     Ky.  Geol.  Surv.,  Rept.  on  Petroleum,  etc.,  p.  133.     1891. 

Devonian.     Kentucky. 
Black  shale,  Phinney.    U.  S.  Geol.  Surv.,  Uth  Ann.  Rept.,  pt.  i,  p.  637.     1891. 

Devonian.     Indiana. 
Black  shale,  Gibson.     Ala.  Geol.  Surv.,  Geol.  Structure  of  Murphree's  Valley,  p.  21. 
1894. 

Devonian.     Alabama. 
Black  shale,  McCalley.     Ala.  Geol.  Surv.,  Rept.  on  Valley  Regions,  pt.  ii,  pp.  50-51, 
167-172,  237-240,  291-292,  475-476,  809.     1897. 

Devonian.     Alabama.     Exact  Syn.  Chattanooga  shale. 
Black  shale,  Newsom.     Indiana  Acad.  Sci.,  Proc.  for  1897,  p.  251.     1898. 

Devonian.     Indiana. 
Black  Bluff  group,  Aldrich.     Ala.  Geol.  Surv.,  Bull.,  No.  1,  p.  60.     1886. 

Tertiary.     Alabama. 
Black  Bluff,  Smith  and  Johnson.     U.  S.  Geol.  Surv.,  Bull.,  No.  43,  p.  61.     1887. 

Tertiary.    Alabama.     Included  in  Lower  Eocene.     Lignitic. 
Black  Bluff,  I^ngdon.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  pp.  588,  595.     1891. 

Tertiary.     Alabama.     Included  in  Ijower  Eocene. 
Black  Bluff,  Smith.     Ala.  Geol.  Surv.,  Bull.,  No.  2,  pp.  48,  51.     1892. 

Tertiary.     Alabama.     Included  in  Lignitic. 
Black  Bluff,  Smith,  Johnson,  and  I^ngdon.     Ala.  Geol.  Surv.,  Geol.  of  Coastal  Plain, 
pp.  186,  239,  410,  489,  493.     1894. 

Tertiary.     Alabama.     Included  in  Eocene,  Lignitic. 
Black  Butte  qiiartzite,  Powell.     U.  S.  Geog.  and  Geol.  Surv.,  Geol.  of  Uinta  Mts., 
p.  160.     1876. 

Cretaceous.     Utah. 
Black  Hand  conglomerate,  Ilickp.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xvi,  p.  217.     1878. 

Carl)oniferous.     Ohio.     Included  in  Waverly  group. 
Black  Hill  shale,  Cragin.     Washburn  Coll.  Lab.  Nat.  Hist.,  Bull.,  vol.  i,  no.  iii, 
p.  90.     1885. 

Cretac!eous?    Kansas. 
Black  Hill  shale,  Cragin.     Am.  (leol.,  vol.  xvi,  p.  379.     1895. 

Cretaceous.     Kansas.    Included  in  Fullington  shale,  in  Belvidere  beds.    Part.  Syn. 
KJaniitia. 
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» 
Black  Prairie  formation,  Hill.    Am.  Jour.  Sci.,  3d  ser.,  vol.  xxxviii,  p.  469.    1889. 
Cretaceous.    Texas.    Included  in  Upper  Cretaceous.    Gulf  series.    Includes  Black 
Prairie  and  Lower  Cross  Timbers  formation. 
Black  Prairie  series,  Dumble.    Texas  Geol.  Surv.,  1st  Ann.  Kept.,  pi.  iii,  pp.  xlv- 
xlix.     1890. 
Cretaceous.    Texas.    Includes  Glauconitic  beds,  Ponderosa  marls,  Austin  chalk, 
Eagle  Ford  shales.  Lower  Cross  Timber  sandstone. 
Black  Prairie  series,  Hill.    Texas  Geol.  Surv.,  1st  Ann.  Kept.,  pp.  107-116.     1890. 
Cretaceous.    Texas.    Includes  Eagle  Ford  shales,  Austin-Dallas  chalk,  Exogyra 
ponderosa  marls,  Glauconitic  division. 
Black  Biver  limestone,  Vanuxem.    Geol.  of  New  York,  pt.  iii,  pp.  38-^.    1842. 
Paleozoic.    New  York.    Included  in  New  York  system.    Includes  No.  II,  Penn- 
sylvania survey.    Exact  Syns.  Birdseye  limestone,  Mohawk  limestone,  Chazy 
limestone.  Metalliferous  or  Transition  lime  rock. 
Black  River  limestone  group.  Hall.    Geol.  of  New  York,  pt.  iv,  4th  Geol.  Dist., 
pp.  18,  28.    1843. 
Paleozoic.    New  York.    Included  In  New  York  system.    Includes  Birdseye  and 
Chazy. 
Black  River  limestone,  Mather.    Geol.  of  New  York,  pt.  i,  pp.  402-409.     1843. 
Paleozoic.     New  York.     Included  in  Champlain  division.     Includes  Mohawk 
limestone,  Birdseye  limestone,  Bald  Mountain  limestone.  Blue  limestone, 
Chazy  limestone,  Neeleytown  limestone,  Metalliferous,  Transition  and  Sparry 
lime  rocks,  and  No.  II,  Pennsylvania  survey. 
Black  River  limestone,  Hough.     Am.  Jour,  of  Agric.  and  Sci.,  vol.  v,  p.  314.     1847. 

Silurian.    New  York. 
Black  River  and  Birdseye  limestone.  Swallow.    Mo.  Geol.  Surv.,  1st  and  2d  Ann. 
Repts.,  p.  114.     1855. 
Silurian.    Missouri. 
Black  River  limestone,  Hall.    Am.  Jour.  Sci.,  2d  ser.,  vol.  xvii,  pp.  181-193.    1854. 

Silurian.    Michigan. 
Black  River,  Shumard.    Mo.  Geol.  Surv.,  1st  and  2d  Ann.  Repts.,  pt.  ii,  p.  159.    1855. 

Silurian.    Missouri.    Included  in  Lower  Silurian. 
Black  River  limestone,  Hitchcock.    Geol.  of  Vt.,  vol.  i,  pp.  280-281.    1861. 

Paleozoic.    Vermont.    Included  in  Trenton  period.    Exact  Syn.  Isle  La  Motte 
marble. 
Black  River  group,  Marcon.    Boston  Soc.  Nat  Hist.,  Proc.,  vol.  viii,  1861-62,  pp. 
241,  242,  249.     1861. 
Silurian.     Vermont,  Canada.     Included  in  Lower  Silurian.     Includes  Black  River 
limestone,  Birdseye  limestone,  and  Chazy  limestone. 
Black  River,  Broadhead.    Mo.  Geol.  Sur>\,  Rept.  1855-1873,  p.  50.     1873. 

Silurian.     Missouri.    Included  in  Lower  Silurian. 
Black  River  and  Birdseye,  Shumard.     Mo.  Geol.  Surv.,  Rept.  1855-1871,  pp.  267, 
28a-307.     1873. 
Silurian.    Missouri. 
Black  River  group.  Miller.     Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  iv,  no.  iv,  pp.  270,  281. 
1881. 
Includes  Birdseye  and  Black  River  limestones. 
Black  River  group.  Miller.     North  American  Geol.  and  Pal.,  p.  39.     1889. 
Black  River  limestone,  Hopkins.    Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  51.     1890. 

Silurian.    Arkansas.     Included  in  Silurian  group. 
Black  River,  Brumell.    Geol.  Soc.  Am.,  Bull.,  vol.  iv,  pp.  227,  234.     1893. 

Silurian.    Ontario.     Included  in  Lower  Silurian. 
Black  River  schists.  Van  Hise.     Int.  Cong,  of  Geol.,  5th  sess.,  pi.  Ixiv.     1893. 
Algonkian.    Lake  Superior  Region.     Included  in  Huronian. 
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Black  River,  Gushing.     Geol.  Soc.  Am.,  Bull.,  vol.  xi,  p.  286.     1896. 

Silurian.     New  York. 
Black  Rjver  limestone,  Clarke  and  Schuchert    Science,  new  ser.,  vol.  n,  pp.  876- 
877.     1899. 
Silurian.     New  York.     Included  in  Mohawkian. 
Black  River  Falls  iron-bearing  schists,  Waloott    Greol.  Soc.  Am.,  Bull.,  voL  x,  p.  222. 
1899. 
Algonkian.    Wisconsin.    Part.  Syns.  Menominee,  Felch  Mountain  Iitm  series. 
Lower  Marquette,  Lower  Vermilion,  Lower  Huronian. 
Black  River  formation,  White.     N.  Y.  State  Mus.,  51st  Ann.  Rept.  vol.  i,  pr.  27.    1899. 

Silurian.     New  York. 
Black  River  limestone,  Cumings.     N.  Y.  State  Mus.,  Bull.,  vol.  vii,  p.  423.     1900. 

New  York.    Included  in  Ordovician. 
Black  River  limestone,  Gumings.    N.  Y.  State  Mus.,  Bull.,  vol.  vii,  No.  34,  p.  423. 
1900. 
Silurian.    New  York. 
Black  River  limestone.  Gushing.    N.  Y.  State' Greol.,  15th  Ann.  Rept.,  vol.  i,  p.  514. 
1897. 
Silurian.    New  York. 
BlackBtone  series,  Shaler,  Wood  worth,  and  Foerste.    U.  S.  Greol.  Surv.,  Mon.,  vol. 
xxxiii,  pp.  104-107.     1899. 
Algonkian.    Rhode  Island.    Includes  Gumberland  quartzitee,  Ashton  schists,  and 
Smithfield  limestone. 
Blacksville  limestone,  White.     U.  S.  Geol.  Surv.,  Bull.,  No.  65,  p.  36.     1891. 
Garboniferous.    Pennsylvania.    Included  in  Permo-Garboniferous,  Dunkard  Greek. 
Exact  Syn.  Limestone  iii. 
Blackwater,  Darton.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  32.     1896. 
Garboniferous.     Virginia,  West  Virginia.     Exact  Syns.  Pottsville  conglomerate, 
Rogers,  No.  XII  and  Serai. 
Blackwater  sandstone,  Darton  and  Taff.     U.  S.  Geol.  Sur\'.,  Geol.  Atlas  of  U.  S., 
FoUo  No.  28.     1896. 
Garboniferous.     West  Virginia,  Maryland. 
Blackwater  formation,  Darton.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  61. 
1899. 
Garboniferous.     Virginia,  West  Virginia. 
Blanco  beds,  Gope.     Phil.  Acad.  Nat.  Sci.,  Proc.,1892,  p.  226.     1892. 

Texas.     Intermediate  between  Loup  Fork  and  Equus  beds. 
Blanco  beds,  Gummins.     Texas  (ieol.  Surv.,  4th  Ann.  Rept.,  pp.  200-201.     1893. 

Tertiary.     Texas. 
Blanco  beds,  Scott.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  594.     1894. 

Tertiary.    Texas.     Included  in  Pliocene. 
Blan(;o  canyon.  Hill.     Texas  Geol.  Surv.,  Ist  Ann.  Rept.,  pp.  190-191.     1890. 

Juratrias?    Texas. 
Blanco  canyon  beds,  Gummins.    Texas  Geol.  Surv.,  2d  Ann.  Rept.,  pp.  431-433. 

Tertiary.    Texas. 
Blanco  canyon  beds,  Kennedy.    Texas  Geol.  Surv.,  3d  Ann.  Rept,  p.  170.     1892. 

Tertiary.    Texas. 
Blanford  limestone,  Hitchcock.     Mass.  Geol.  Rept.,  p.  305  (2d  ser.,  p.  304).     1833. 

Massachusetts. 
Bloomfield  sandstone,  Glaypole.     2d  Pa.  Geol.  Surv.,  Rept.  F*,  pp.  54,  401.     1885. 

Silurian.     Pennsylvania.     Included  in  Onondaga. 
Bloomfield  sandstone,  Keyes.     Mo.  Geol.  Surv.,  vol.  iv,  p.  30.     1894. 
Tertiary.     Missouri.     Included  in  Eocene. 
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Bloomsburg  shale,  White.    2d  Pa.  Geol.  Surv.,  Kept.  T»,  pp.  127,  130-131.     1885. 

Slluriaii.    PennsylvaDia. 
Bloomflburg  shale,  Lesley.    2d  Pa.  Geol.  Surv.,  Final  Kept,  vol.  ii,  pp.  746, 760, 790, 
823-824. 

Silurian.    Pennsylvania.    Included  in  No.  IV,  Salina. 
Bloomabuiy  group,  Matthew.    Can.  Roy.  Soc.,  Trans.,  vol.  xii,  sec.  iv,  p.  89.    1895. 

Devonian.    New  Brunswick.    Exact  Syns.  No.  IV,  Dawson. 
Bloesburg,  Conrad.    Phil.  Acad.  Nat.  Sci.,  Jour.,  vol.  viii,  p.  234.     1842. 

Pennsylvania.    Included  in  Devonian.    Includes  Upper  division. 
Blue  limestone,  Locke.    Ohio  Geol.  Surv.,  2d  Ann.  Bept.  by  W.  W.  Mather,  p.  210. 
1838. 

Silurian.    Ohio. 
Blue  marl,  Bogers.    Bept  for  1839  and  Geol.  of  Virginias,  p.  268.    1840. 

Tertiary.    Viiginia.    Included  in  Miocene. 
Blue  limestone,  Douglass.  Michigan  Legislature,  Doc.,  vol.  i,  no.  xi  (4th  Ann.  Bept. 
State  Geologist  for  1840),  pp.  548,  551.     1841. 

Devonian.    Michigan. 
Blue  limestone,  Daniels.    Wis.  Geol.  Surv.,  Bept.  1853,  p.  15.    1854. 

Silurian.    Wisconsin.    Exact  Syn.  Trenton. 
Blue  limestone,  Perdval.     Wis.  Geol.  Surv.,  Bept.  1854,  p.  15,  and  Bept  for  1856, 
pp.  25,  77-86.    1855. 

Silurian.    Wisconsin.    Includes  Blue  limestone  and  Buff  limestone. 
Blue  shale,  Perdval.    Wis.  Geol.  Surv.,  Bept.  1856,  p.  71.    1856. 

Silurian.    Wisconsin. 
Blue  shell  limestone  and  marl,  Owen.    Ky.  Geol.  Surv.,  vol.  i,  pp.  98-101.    1856. 

Silurian?    Kentucky. 
Blue  limestone,  Whitney.    111.  Geol.  Surv.,  vol.  i,  pp.  165-169.     1866. 

Silurian.    Illinois.    Exact  Syn.  Trenton. 
Blue  limestone,  Shaw.      111.  Geol.  Surv.,  vol.  v,  pp.  21,  38,  6^70,  88-89,  113-114, 
128-129.     1873. 

Silurian.    Illinois.    Included  in  Trenton. 
Blue  limestone,  Enmions.    U.  S.  Greol.  Surv.,  2d  Ann.  Bept,  p.  218.    1882. 

Carboniferous.    Colorado. 
Blue  limestone.  Upper,  Chamberlin.    Greology  of  Wis.,  vol.  i,  p.  163,  vol.  il,  p.  296. 
1883. 

Cambro-Silurian.     Wisconsin.    Included  in  Trenton. 
Blue  limestone.  Lower,  Chamberlin.    Geology  of  Wis.,  vol.  i,  p.  162,  vol.  ii,  p.  294. 
1883. 

Cambro-Silurian.    Wisconsin.     Included  in  Trenton. 
Blue  limestone,  Emmons.    U.  S.  Geol.  Surv.,  Mon.,  vol.  xii,  p.  63.    1886. 

Silurian.    Colorado. 
Blue  sandstone,  Hill.    Ark.  Geol.  Surv.,  1888,  vol.  ii,  pp.  75-77.     1888. 

Cretaceous.    Arkansas.    Included  in  Upper  Arenaceous  beds. 
Blue  marl,  Clark.     U.  S.  Geol.  Surv.,  Bull.,  No.  83,  p.  41.     1891. 

Tertiary.    New  Jersey.    Included  in  Upper  Marl  bed.  Eocene. 
Blue  Canyon  formation,  Lindgren.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio 
No.  66.    1900. 

Carboniferous.    California.     Included  in  Calaveras  formation. 
Blue  Creek  series.  Bain.    Geol.  Soc.  Am.,  Bull.,  vol.  xi,  pp.  135, 138-140.     1900. 

Cambrian.    Oklahoma. 
Blue  Cut  shale,  Cra^n.    Am.  Geol.,  vol.  xvi,  p.  380.     1895. 

Cretaceous.    Kansas.    Included  in  Fullington  shale,  in  Belvidere  beds.    Part.  8yn. 
Kiamitia. 
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Bluejleld  shale,  Campbell.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  26. 
1896. 

Carboniferous.     Virginia,  West  Virginia. 
Bluefield  shale,  Campbell.    U.  8.  Geol.  8urv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  44. 
1897. 

Carboniferous.    Virginia,  West  Virginia.    Part.  Syns.  No.  XI,  Greenbrier  shale. 
Blue  Gate,  Gilbert.    U.  8.  Geog.  and  Geol.  Surv.,  Kept,  on  Henry  Mts.,  p.  4.     1877. 

Cretaceous.    Utah. 
Blue  Hill  shales,  Logan.    Kan.  Univ.  Geol.  8arv.,  vol.  ii,  p.  218.    1897. 

Cretaceous.    Kansas.    Included  in  Benton.    Exact  8yn.  Victoria  shale. 
Blue  Hill,  Adams.    Kan.  Univ.  Geol.  8urv.,  vol.  iv,  pp.  25-26.    1898. 

Cretaceous.    Kansas.    Included  in  Benton.    Exact  S5m.  Victoria  shale. 
Blue  Hill  shales,  Logan.    Jour,  of  Geol.,  vol.  vii,  pp.  88-89.     1899. 

Cretaceous.    Kansas,  Nebraska.    Included  in  Fort  Benton.    Exacrt  Syn.  Upper 
Carlile. 
Blue  Mountain  series.  Hill.     Harvard  Coll.  Mus.  of  Comp.  Zool.,  Bull.,  vol.  xxxiv, 
pp.  41-69.     1899. 

Cretaceous  and  Eocene.    Jamaica.    Includes  Catadupa,  Chapelton,  Richmond, 
Minho,  Ballard,  Logie  Green,  Frankenfield,  Jerusalem,  and  Yallahs  beds. 
Bluestone,  Campbell.    U.  8.  Geol.  8urv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  26.    1896. 

Carboniferous.    Virginia,  West  Virginia. 
Bluestone  formation,  Campbell.     U.  8.  Greol.  8urv.,   Geol.  Atlas  of  U.  8.,  Folio 
No.  44.     1897. 

Carboniferous.    Virginia,  West  Virginia.    Part.  8yns.  No.  XI,  Greenbrier  shale. 
Bluff,  8wallow.    Mo.  Geol.  Surv.,  Ist  and  2d  Ann.  Repts.,  pp.  69, 172, 186.     1856. 

Pleistocene.    Missouri.    Exact  Syn.  Loess. 
Bluff  formation,  Hilgard.    Kept,  on  Geol.  and  Agric.  of  Miss.,  pp.  194-197.    1860. 

Pleistocene,     Mississippi. 
Bluff  gravel,  8afford.    Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxvii,  p.  371.     1864. 

Pleistocene.    Tennessee. 
Bluff  loam,  Safford.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxvii,  p.  372.     1864. 

Pleistocene.    Tennessee. 
Bluff  lignite,  Safford.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxvii,  p.  370.     1864. 

Tertiary?    Tennessee, 
Bluff  group,  Safford.    Geology  of  Tennessee,  pp.  432-434.    1869. 

Pleistocene.    Tennessee.     Includes  Bluff  loam  and  Bluff  gravel. 
Bluff  lignite,  Safford.    Geology  of  Tennessee,  pp.  428-431.     1869. 

Tertiary.    Tennessee. 
Bluff  formation,  White.     Iowa  Geol.  Surv.,  vol.  i,  pp.  103-117.     1870. 

Pleistocene.     Iowa.     Exact  Syn.  Loess. 
Bluff,  Hayden.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  lst-3<l  Ann.  Repts.  p.  18.     1873. 

Pleistocene.     Nebraska. 
Bluff,  Shumard.     Mo.  Geol.  Sur\'.,  Kept.  1855-1871,  p.  315.     1873. 

Pleistocene.     Missouri. 
Bluff,  Broadhead.     Mo.  Geol.  Sur\'.  Kept.  1855-1871,  pp.  40,  67,  94.    1873. 

Pleistocene.     Missouri. 
Bluff,  Meek.     Mo.  Geol.  Surv.,  Kept.  1855-1871,  p.  161.     1873. 

Pleistocene.     Missouri.     Exact  Syn.  Tx)ess. 
Bluff  loam,  Killebrew  and  Safford.     Resources  of  Tennessee,  p.  45.     1874. 

Pleistocene.    Tennessee. 
Bluff,  Broadhead.     Mo.  Geol.  Surv.,  Rept.  1873-74,  p.  21.     1874. 

Pleistocene.     Missouri.     Exact  Syn.  lx)ess. 
Bluff  formation,  Hilgard.     Smithsonian  Contrib.,  vol.  xxiii,  no.  ii,  p.  3.     1881. 
Pleistocene.    Mhiaissippi. 
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Blulf  limestone,  Lower,  Chamberlin.    Geology  of  Wisconsin,  vol.  i,  p.  162;  vol.  ii, 
p.  293.     1883. 

Cainbro-8ilurian.    Wisconsin.    Included  in  Trenton  formation. 
Bluff  limestone,  Lower,  Chamberlin.    Geology  of  Wisconsin,  vol.  i,  p.  163;  vol.  ii, 
p.  295.    1883. 

Gambro-Silurian.    Wisconsin.    Included  in  Trenton. 
Bluff  lignite,  Heilprin.    Phil.  Acad.  Nat.  Sci.,  Jour.,  vol.  ix,  pp.  153-154.    1884. 

Tertiary.    Tennessee. 
Bluff  bed,  Taff.    Texas  Geol.  Surv.,  2d  Ann.  Rept,  pp.  727-728.    1891. 

Cretaceous.    Texas.    Included  in  Washita  division. 
Bluff  Creek  bed,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  Rept.,  p.  400.    1893. 

Carboniferous.    Texas.    Included  in  Canyon  division. 
Bodeville  series,  Dumble.    Texas  Geol.  Surv.,  1st  Ann.  Rept.,  pi.  iii,  p.  Iv.     1890. 

Archean.    Texas.    Included  in  Bumetan  system. 
Bo^gy  shale,  Taff.    U.  S.  Geol.  Surv.,  19th  Ann.  Rept.,  pt.  iii,  p.  438.    1899. 

Carboniferous.    Indian  Territory.    Included  in  Coal  Measures. 
Boggy  shale,  Taff  and  Adams.    U.  8.  Greol.  Surv.,  21st  Ann.Rept.,  pt.  ii,  p.  278.    1900. 

Carbonif«x)U8.    Indian  Territory. 
Bogne  Island  formation,  Hill.    Harvard  Coll.  Mus.  Comp.  Zool.,  Bull.,  vol.  xxxiv, 
p.  103.    1899. 

Pleistocene.    Jamaica.    Included  in  Coastal  series. 
Bohemia  conglomerate,  Hubbard.    Mich.  Geol.  Surv.,  vol.  vi,  pt.  ii,  p.  30.    1898. 

Algonkian.    Michigan.    Exact  Syn.  St.  Louis  conglomerate. 
Bolivar  sandstone,  Stevenson.    2d  Pa.  Geol.  Surv.,  Rept.  K*,  pp.  41-42.     1878. 

Carboniferous.    Pennsylvania.    Included  in  Lower  Productive  series. 
Bolivar  fireclay.  White.    U.  S.  Geol.  Surv.,  Bull.,  No.  65,  p.  159.    1891. 

Carboniferous.    Pennsylvania,  West  Vii^nia.    Included  in  Lower  Coal  Measures, 
Allegheny  River  series. 
Bolton  mica  slate  formation,  Percival.    Report  on  Geol.  of  Conn.  1842,  pp.  229-233. 
1842. 

Included  in  "Primary." 
Bonair  conglomerate  lentil,  Campbell.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S., 
Folio  No.  53.     1899. 

Carboniferous.    Tennessee.    Included  in  Pennsylvanian  series.    Exact  Syn.  Look- 
out sandstone. 
Bonaventure  formation.  Chapman.    Can.  Inst. ,  new  ser. ,  vol.  viii,  pp.  450-451 .    1863. 

Carboniferous.    Canada. 
Bonaventure  formation,  Logan.    Can.  Geol.  Surv.,  Rept.  1843-1863,  pp.  404-405,  886. 
1863. 

Carboniferous.    Canada.    Included  in  Gaspe  series. 
Bonaventure  formation.  Hind.    Geol.  of  New  Brunswick,  p.  57.    1865. 

Carboniferous.    New  Brunswick. 
Bonaventure  formation.  Ells.    Can.  Geol.  Surv.,  Rept.  1879-80,  pp.  7D-10D.     1881. 

Carboniferous.     New  Brunswick.    Included  in  Ix)wer  Carboniferous. 
Bonaventure  formation.  Ells.     Can.  Geol.  Surv.,  Rept.  1880-81-82,  p.  3D.     1883. 

New  Brunswick.     Partly  included  in  Devonian. 
Bone  I«ake  crystalline  schists,  Clements  and  Smyth.     U.  S.  Geol.  Surv.,  19th  Ann. 
Rept.,  pt  iii,  p.  62.     1899. 

Algonkian.    Michigan.     Included  in  Hemlock  formation. 
Boone  chert  and  cherty  limestone,  Simonds.     Ark.  Geol.  Surv.,  1888,  vol.  iv,  pp. 
27-37,  149.     1888. 

Carboniferous.    Arkansas.    Included  in  Lower  Carboniferous. 
Boone  chert,  Hopkins.    Ark.  Geol.  Surv.,  1890,  vol.  iv,  pp.  94-107.    1%^. 

Carboniferous.    Arkanasa    Included  in  Lower  Carboniferous. 
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Boone  chert,  Penrose.    Ark.  Geol.  Surv.,  1890,  vol.  i,  pp.  12d-138.    1890. 

Carboniferous.    Arkansas.    Included  in  Mississippian  series,  Osage  group. 
Boone  chert  and  limestone,  Simonds  and  Hopkins.     Ark.  Qeol.  Surv.,  1891,  vol.  ii, 
pp.  38-46.     1891. 

Carboniferous.    Arkansas.    Included  in  Lower  Carboniferous. 
Boone  chert  and  limestone,  Drake.    Am.  Phil.  Soc.,  Proc,  vol.  xxxvi,  p.  849.     1897. 

Carboniferous.    Indian  Territory.    Included  in  Lower  Carboniferous. 
Boone  chert,  Williams.    Ark.  Geol.  Surv.,  1892,  vol.  v,  pp.  337-341.     1900. 

Carboniferous.    Arkansas. 
BooneviUe  stage,  Stevenson.     N.  Y.  Acad.  ScL,  Trans.,  vol.  vx,  p.  51.     1896. 

Carboniferous.    Arkansas. 
Boscabel  beds,  Shaler  and  Wood  worth.    U.  S.  Greol.  Surv.,  19th  Ann.  Rept,  pt.ii, 
pp.  424-425.     1899. 

Juratrias.    Virginia.     Included  in  Tuckahoe  group. 
Boaque  division,  Taff.    Texas  Geol.  Survi,  3d  Ann.  Kept,  pp.  272-273, 281-325.    1892. 

Cretaceous.    Texas.    Includes  Paluxy  sand.  Glen  Bose  bed,  and  Trinity  sand. 
Bosque,  Dumble  and  Cummins.     Am.  Geol.,  vol.  xii,  p.  312.     1893. 

Cretaceous.    Texas. 
Bosque  division,  Dumble.    Geol.  Soc.  Am.,  Bull.,  vol.  vi,  p.  378.    1895. 

Cretaceous.    Texas.    Included  in  Lower  Cretaceous. 
BossardviUe  limestone,  White.    2d  Pa.  Geol.  Surv.,  Kept.  G«,  pp.  141-145.     1882. 

Silurian.    Pennsylvania.    Included  in  Upper  Helderberg,  or  No.  VI. 
Bossard\nlle  limestone,  White.     2d  Pa.  Geol.  Sur\\,  Kept.  G^  pp.  98-101.     1883. 

Silurian.    Pennsylvania.     Included  in  Lower  Helderbei^,  or  No.  VI. 
Bossardville  limestone,  Lesley.    2d  Pa.  Geol.  Surv.,  Final  Bept,  vol.  ii,  pp.  929-^34, 
948,  960,  964.     1892. 

Silurian.    Pennsylvania.     Included  in  No.  vi.    Exact  Sjm.  Lewistown  limestone. 
BossardNiUe  limestone,  Weller.     N.  J.  Geol.  Surv.,  Bept.  1899,  pp.  6-7.     1900. 

Silurian.     New  Jersey. 
Boston  group,  Branner.     Ark.  Geol.  Sur\\,  1888,  vol.  iv,  p.  xiii.     1888. 

Carboniferous.     Arkansas.     Included  in  Mississippian  series.     Part  Syns.  Chester 
and  St.  Louis. 
Boston  group,  Penrose.     Ark.  Geol.  Surv.,  1890,  vol.  i,  p.  140.     1890. 

Carboniferous.     Arkansas.     Included  in  Mississippian  series. 
Boston  group,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  55.     1890. 

Carboniferous.     Arkansas.     Included  in  Lower  Carboniferous. 
Boston  group,  Drake.     Am.  Phil.  Soc,  Proc.,  vol.  xxxvi,  p.  354.     1897. 

Carboniferous.     Indian  Territory.     Included  in  Lower  Carboniferous.     Includes 
Kessler  limestone,  Pentremital  limestone,  Washington  shale  and  sandstone, 
Archimedes  limestone,  Marshall  shale.     Exact  Syns.  St.  Louis  and  Chester. 
Boston  group,  Williams.     Ark.  Geol.  Surv.,  1892,  vol.  v,  pp.  358-362.     1900. 

Carboniferous.     Arkansas. 
Boston  Bar  group,  Dawson.     Can.  Geol.  Surv.,  Bept  1871-72,  pp.  62-63.     1872. 

British  Columbia.     Exact  Syn.  Anderson  Biver  group. 
Boston  Bar  group,  Dawson.     Can.  Geol.  Surv.,  Bept.  1877-78,  p.  73B.     1879. 

British  Columbia. 
Bottom  Prairie,  Swallow.     Mo.  Geol.  Surv.,  1st  and  2d  Ann.  Bepts.,  pp.  66,  172. 
1855. 

Pleistocene.     Missouri. 
Bottom  Prairie,  Broadhead.     Mo.  Geol.  Surv.,  Bept  1^55-1871,  pp.  40,  67,  75,  94. 
1873. 

Pleistocene.     Missouri. 
Bottom  Prairie,  Broadhead.     Mo.  Geol.  Surv.,  Bept.  1873-74,  pp.  20,  21.     1874. 

Pleistocene.     Missouri. 
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Boulder  formation,  Billinga.    Can.  Nat.,  vol.  i,  pp.  321-336.     1857. 

Pleistocene,  Canada. 
Boulder  formation,  Logan.   Can.  Geol.  Burv.,  Kept  184^-1863,  pp.  887, 893-896.   1863. 

Pleistocene,  Canada. 
Boolder  drift,  Andrews.    Am.  Jour.  Sci.,  2d  ser.,  vol.  xlviii,  pp.  172-179.     1869. 

Pleistocene.    Illinois. 
Boulder  clay,  Dawson.    Can.  Nat,  new  ser.,  vol.  vi,  pp.  22,  24-34.     1872. 

Pleistocene,  Canada. 
BowdexL  beds,  Dall.    U.  S.  Greol.  Surv.,  18th  Ann.  Rept.,  pt.  ii,  p.  340.     1898. 

Tertiary.    Jamaica.    Included  in  Chipolan  stage;  Oligocene.    Exact  Syn.  Monkey 
Hill  beds. 
Bowden,  Hill.    Harvard  Coll.  Mus.  of  Comp.  Zool.,  Bull.,  vol.  xxxiv,  p.  82.     1899. 

Tertiary.    Jamaica.    Included  in  Coastal  series.    Pliocene. 
BowlinfiT  Green  limestone,  Keyes.    Iowa  Acad.  Sci.,  Proc.,  vol.  v,  p.  62.     1898. 

Silurian.    Iowa. 
Bow  Siver  group,  McConnell.    Can.  Greol.  Surv.,  new  ser.,  vol.  ii,  pp.  15D,  29D-30D. 
1887. 

Cambrian.    Canada. 
Bow  River  series,  Dawson.    Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  168.     1891. 

Cambrian.    British  Columbia. 
Bow  River  series,  McConnell.    Can.  Geol.  Surv. ,  new  ser. ,  vol.  vii,  pp.  24C-25C.    1896. 

Cambrian.    Canada. 
Bosexnan  Lake  beds,  Iddings  and  Weed.     U.  S.  Greol.  Surv.,  Greol.  Atlas  of  U.  S., 
Folio  No.  1.     1894. 

Included  in  Neocene.    Montana. 
Bozeman  Lake  beds,  Peale.    U.S.Geol.Surv.,GeoI.Atlasof  U.S.,  Folio  No.  24.    1896. 

Included  in  Neocene.    Montana. 
Bradford  red  beds,  Carll.    2d  Pa.  Geol.  Surv.,  Rept.  1%  pp.  95-97.     1890. 

Carboniferous.    Pennsylvania.    Included  in  Pocono. 
Bradford  3d  sandstone,  Carll.    2d  Pa.  Geol.  Surv.,  Rept.  I^  pp.  133-135.     1890. 

Devonian.    Pennsylvania. 
Branchtowxi  clay,  Lewis.    Phil.  Acad.  Nat.  Sci.,  Proc.,  vol.  xxxll,  pp.  268,  296-297. 
1880. 

Tertiary.    Pennsylvania. 
Brandon  formation,  Clark.    U.  S.  Geol.  Surv.,  Bull.,  No.  83,  p.  90.     1891. 

Tertiary.     Vermont,  Pennsylvania,  Georgia.     Included  in  Eocene. 
Braxton,  Taff  and  Brooks.    U.  S.  Geol.  Surv. ,  Geol.  Atlas  of  U.  S. ,  Folio  No.  34.    1896. 

Carboniferous.    West  Virginia. 
Braxton  formation,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  69. 
1900. 

Carboniferous.     West  Virginia,   Ohio.     Includes  Monongahela  River  Coal  series 
and  Elk  River  series  in  part. 
Breathitt  formation,  Campbell.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  47. 
1898. 

Carboniferous.    Kentucky.     Included  in  Pennsylvanian  series. 
Bretonian,  Walcott     U.  S.  Geol.  Surv.,  Bull.,  No.  81,  p.  247.     1891. 

Cumbrian.     New  Brunswick.     Included  in  Upper  Cambrian. 
Briceville  shale,  Keith.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  25.     1896. 

Carboniferoua    Tennessee. 
Brice\'ille  shale,  Keith.     U.  S.  Geol.  Sur\'.,  Geol.  Atlas  of  U.  8.,  Folio  No.  33.     1896. 

Carboniferous.    Tennessee.    Part.  syn.  Walden  sandstone. 
Briceville  shale,  Keith.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  IT.  S.,  Folio  No.  40.     1897. 

Carboniferous.    Tennessee.    Part.  Syn.  Walden  sandstone. 
Bridfireport  sandstone,  Claypole.    2d  Pa.  Geol.  Surv.,  Rept.  F,  pp.  57 ,  b^.    \^»fe. 

Siln/ztuL    PenngyvoDM.    Included  in  Onondaga  group. 
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Bridgeport  sandstone,  Lesley.    2d  Pa.  Gaol.  Surv.,  Final  Rept,  vol.  U,  pp.  761-763. 
1892. 

Silurian.    Pennsylvania.     Included  in  No.  V,  Salina,  Bloomsbui^  shale. 
Bridgrer  group,  Hayden.    U.  S.  Greol.  Surv.  of  Wyoming,  pp.  55-68.    1871. 

Tertiary.     Wyoming 
Bridger  group,  ComstocK.     Am.  Jour.  Sci.,  3d  ser.,  vol.  vi,  p.  427.     1873. 

Neocene.    Wyoming. 
Bridger,  Cope.    Rept.  Secy,  of  War  to  43d  Cong.,  vol.  ii,  pt.  ii,  p.  592.    1874. 

Tertiary.     New  Mexico.    Included  in  Eocene. 
Bridger,  Peale.    U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  8th  Ann.  Rept,  p.  149,  also 
see  pp.  156-158.     1876. 

Tertiary. 
Bridger,  Powell.    U.  S.  Geog.  and  Geol.  Surv.,  Geology  of  Uinta  Mts.,  pp.  40,  45, 
167.     1876. 

Tertiary.     Utah. 
Bridger,  Emmons.    U.  S.  Greol.  Exploration  of  40th  Parallel,  vol.  ii,  pp.  204,  244. 
1877. 

Tertiary.     Utah. 
Bridger,  White.    U.  S.  G«ol.  and  Geog.  Surv.  of  Terr.,  10th  Ann.  Rept,  pp.  19,  22, 
37.     1878. 

Tertiary.    Utah,  Colorado. 
Bridger  group.  King.     U.  S.  Geol.  Exploration  of  40th  Parallel,  vol.  i,  p.  394.     1878. 

Tertiary.    Wyoming.     Included  in  Eocene. 
Bridger,  Peale.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  11th  Ann.  Rept,  pp.  635,  639. 
1879. 

Tertiary.     Wyoming. 
Bridger,  Endlich.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  11th  Ann.  Rept.,  p.  132. 
1879. 

Tertiary.     Wyoming. 
Bridger  beds,  McMaster.     Mu8.  of  Geol.  and  Arch,  of  Coll.  of  N.  J.,  Contributions, 
vol.  i,  no.  i,  pp.  45-54.     1881. 

Wyoming. 
Bridger,  Cope.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  Mon.,  vol.  iii,  pp.  11-12.     1881. 

Tertiary. 
Bridger,  Clark.     U.  S.  Geol.  Surv.,  Bull.,  No.  83,  p.  141.     1891. 

Tertiary.     Wyoming,  Utah.     Exact  Sjm.  Dinoceras. 
Bridger,  Peterson.     Am.  Mus.  Nat.  Hist.,  Bull.,  vol.  v,  p.  73.     1895. 

Tertiary.     Utah. 
Bridger  beds,  Osbom.     Am.  Nat.,  vol.  xxxi,  pp.  966-968.     1897. 

Tertiary.    Colorado.     Included  in  Eocene. 
Bridger  beds,  Osbom.     Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xlvi,  pp.  205-206.     1898. 

Tertiary.     Colorado. 
Bridger  formation,  Smith.     Jour,  of  Geol.,  vol.  viii,  pp.  450-451.     1900. 

Tertiary.     Western  North  America.     Included  in  Eocene.     Includes  Green  River 
and  Wind  River  beds. 
Bridgeton  formation,  Salisbury.     N.  J.  Geol.  Surv.,  Rept,  1897,  pp.  13-15.     1898. 

New  Jersey. 
Brimfield  schist,  Emerson.     U.  8.  Geol.  Surv.,  Mon.,  vol.  xxix,  pi.  34.     1898. 

Silurian.     Ma4«achusetts. 
Bristol  Bay  siltw  and  gravels,  Spurr.     U.  S.  Geol.  Surv.,  20th  Ann.  Rept,  pt  vii, 
pp.  177-178.     1900. 

Pleistocene.     Alaska. 
Brito  formation,  Hayes.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  285-308.     1899. 

Tertiary.     Nicsirag\i&.     Included  in  Oligoceue. 
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Broad  Branch  series,  McGee,  WilliamSi  and  Darton.    Int.  Cong,  of  GeoL,  5th  sess., 
p.  244.    1893. 

Archean.    District  of  Columbia. 
Broad  Top  series,  Rogers.    1st  Ann.  Bept.  State  Geologist  of  Pa.,  pp.  16-18.    1836. 

Garboniferoos.    Pennsylvania.    Included  in  Coal  Measures. 
Brontotheritun,  Marsh.    U.  S.  Geol.  Surv.,  Mon.,  vol.  xxvii,  p.  479.    1896. 

Tertiary.    Colorado. 
Brown  shale,  Phinney.    U.  S.  Geol.  Surv.,  11th  Ann.  Kept,  pt.  i,  p.  637.    1891.  , 

Devonian.    Indiana. 
Brown  loam,  Mabry.    Jour,  of  Geol.,  vol.  vi,  pp.  274-302.    1898. 

Tertiary.    Gulf  States. 
Brown  Greek  bed,  Drake.    Texas  Greol.  Surv.,  4th  Ann.  Bept,  p.  381.    1893. 

Carboniferous.    Texas.    Included  in  Strawn  division. 
Brown's  Park,  Powell.    U.  S.  Geog.  and  Geol.  Surv.,  Geology  of  Uinta  Mts., 
pp.  40,  44,  168.     1876. 

Tertkuy.    Utah. 
Brown's  Park,  Emmons.    U.  S.  Geol.  Exploration  of  40th  Parallel,  vol.  ii,  p.  222. 
1877. 

Tertiary.    Utah,    ^xact  Syn.  Green  Biver. 
Brown's  Park  beds,  Osbom.    Am.  Mus.  Nat  Hist,  Bull.,  vol.  vii,  p.  74.    1895. 

Tertiary.    Utah.    Included  in  Upper  Eocene?    Exact  Syn.  Uinta  beds. 
Brown's  Park  beds,  Irving.    N.  Y.  Acad.  Sci.,  Trans.,  vol.  xv.,  p.  262.    1896. 

Tertiary.    Utah.    Included  in  Pliocene. 
Brownatown  marl.  Hill.    Ark.  Geol.  Surv.,  1888,  vol.  ii,  pp.  86,  87.    1888. 

Cretaceous.    Arkansas.    Included  in  Chalky  Marl  beds.    Exact  Syn.  Exogyra 
ponderosa  marls  of  Texas. 
Brownstown,  Hill.    Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  302.    1894. 

Cretaceous.    Indian  Territory,  Texas.    Included  in  Glauconitic  division. 
Brownsville  bed,  Elrod.    Indiana  Dept.  Geol.  and  Nat.  Hist,  14th  Ann.  Bept,  for 
1884.,  p.  69.     1884. 

Indiana. 
Browntown  sandstone.  White.    U.  S.  Geol.  Surv.,  Bull.,  No.  65,  p.  58.    1891. 

Carboniferous.    West  Virginia.    Included  in  Upper  Coal  Measures,  Monongahela 
Biver  series. 
Browntown  sandstone.  White.    Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  190.    1892. 

Permian.     West  Virginia.     Included  in  Dunkard  Creek  series. 
Brownville  slate,  Jackson.    Geol.  Bept.  Public  Lands  in  Maine,  vol.  i,  p.  37.     1837. 
Brownwood  limestone,  Tarr.    Am.  Geol.,  vol.  vi,  p.  150.    1890. 

Carboniferous.    Texas.    Included  in  Upper  Carboniferous. 
Brownwood  canyon,  Dumble.    Texas  Geol.  Surv.,  Ist  Ann.  Bept,  pi.  iii,  p.  Ixvii. 
1890. 

Carboniferous.    Texas.    Included  in  Coal  Measures. 
Brownwood  bed,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  Bept.,  p.  389.     1893. 

Carboniferous.    Texas.    Included  in  Canyon  division. 
Bmle  clay,  Darton.     U.  8.  Geol.  Surv.,  19th  Ann.  Bept,  pt.  iv,  pp.  736,  755-759. 
1899. 

Tertiary.    Nebraska.    Included  in  Oligocene? 
Brunswick  series,  Salisbury.    N.  J.  Geol.  Surv.,  Bept  1896,  pp.  47-55.    1897. 

Juratrias.    New  Jersey.    Included  in  Newark  system. 
Brunswick  shale  series,  Kummel.    Jour,  of  Geol.,  vol.  v,  pp.  547-549.     1897. 

Juratrias.    New  Jersey.    Included  in  Newark  system. 
Brunswick  series,  Kummel.    N.  J.  Geol.  Surv.,  Bept.  1897,  pp.  41-52.    1898. 

Juratrias.    New  Jersey. 
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Brunswick  beds,  Kummel.    Jour,  of  CxeoL,  vol.  vii,  pp.  26-27.    1899. 

Juratrias.    New  York,  New  Jersey.    Included  in  Newark. 
Brush  Creek  limestone,  White.    2d  Pa.  Geol.  Surv.,  Rept  Q,  p.  34.    1878. 

Carbonifereus.    Pennsylvania.    Included  in  Lower  Barren  series. 
Exact  Syn.  Philson  (?)  limestone. 
Bryant  limestone,  Keyes.    Iowa  Acad.  Sci.,  Proc.,  vol.  v,  p.  61.    1898. 

Silurian.    Iowa.    Included  in  Lower  Silurian. 
BrynMawr  gravel,  Lewis.    Phil.  Acad.  Nat  Sci.,  Proc.,  vol.  xxxii,  pp.  269, 288,  296. 
1880. 

Tertiary.    Pennsylvania.    Included  in  Upper  Miocene.    Part  Syn.    Mount  Holly 
conglomerate  of  New  Jersey. 
Bryn  Mawr  gravel,  Hall.    2d  Pa.  Geol.  Surv.,  Rept  0*,  pp.  10-13.     1886. 

Tertiary.    Pennsylvania. 
Bryn  Mawr  gravel,  Bascom.     Am.  Geol.,  vol.  xix,  pp.  50-67.     1897. 

Pleistocene.    Pennsylvania. 
Buchanaii  gravels,  Calvin.     Iowa  Acad.  S(d.,  Proc.,  vol.  iii,  pp.  58-60.     1896. 

Pleistocene.    Iowa. 
Buchanan  gravels,  Calvin.     Iowa  Geol.  Surv.,  vol.  vii,  pp.  172-174.     1897. 

Pleistocene.     Iowa. 
Buchanan,  Beyer.     Iowa  Greol.  Surv.,  vol.  vii,  pp.  233-234.     1897. 

Pleistocene.     Iowa. 
Buchanan  gravels,  Calvin.     Iowa  Geol.  Surv.,  vol.  viii,  pp.  167-170,  241-244.     1898. 

Pleistocene.    Iowa. 
Buchanan?,  Beyer.     Iowa  Geol.  Surv.,  vol.  ix,  p.  199.     1899. 

Pleistocene.    Iowa. 
Buchanan  gravel,  Udden.     Iowa  Geol.  Surv.,  vol.  ix,  p,  339.     1899. 

Pleistocene.     Iowa. 
Buchanan  gravel.  Wilder.     Iowa  Geol.  Surv.,  vol.  x,  p.  129.     1900. 

Pleistocene.     Iowa. 
Buchanan  gravel,  Williams.     Iowa  Geol.  Surv.,  vol.  x,  p.  359.     1900. 

Pleistocene.     Iowa. 
Buchanan  gravels,  Calvin  and  Bain.     Iowa  Geol.  Surv.,  vol.  x,  p.  467.     1900. 

Pleistocene.    Iowa. 
Buda  limestone,  Vaughan.     U.  S.  Geol.  Surv.,  Bull.,  No.  164,  p.  18.     1900. 

Cretaceous.    Texas.     Included  in  Comanche  series. 
Buda  limestone,  Vaughan.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  64.    1900. 

Cretaceous.    Texas.     Included  in  Comanche  series. 
Buff  colored  limestone,  Daniels.     Wis.  Geol.  Surv.,  1853,  p.  16.     1854. 

Silurian.     Wisconsin. 
Buff  sand,  Winchell.    Am.  Assoc.  Adv.  Sci.,  Proc,  vol.  x,  p.  89.     1866. 

Tertiary.    Alabama.     Included  in  Lower  Eocene. 
Buff  limestone,  Everett.     111.  Nat.  Hist.  Soc,  Trans.,  vol.  i,  ser.  i,  p.  66.     1861. 

Silurian.     Ohio. 
Buff  limestone,  Whitney.     Rept.  on  Upper  Mississippi  liead  Region,  p.  167.     1862. 

Silurian.     Wisconsin. 
Buff  limentone,  Whitney.     111.  Geol.  Surv.,  vol.  i,  pp.  165-167.     1866. 

Silurian.     Illinois.     Exact  Syn.  Birdseye  and  Black  River. 
Buff  limestone,  Shaw.     111.  (tcoI.  Surv.,  vol.  v,  pp.  22-23,  70,  8^90,  116, 128.    1873. 

Silurian.     Illinois.     Included  in  Trenton  group. 
Buff  limestone,  Hershey.     Am.  (Teol.,vol.  xiv,  p.  175.     1894. 

Silurian.     Illinois. 
Buff  limestone,   Winchell  and  Ulrich.     Minn.  Geol.  and  Nat  Hist.  Surv.,  Final 

Rept,  vol.  iii,  pt.  ii.  ]).  xci.     1897. 
Siluriau.     Minnesota,.     Included  in  Stones  River  group. 
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Buff  Bay  beds,  Hill.   Harvard  Coll.  Miis.  Gomp.  ZooL,  Bull.,  vol.  xxxiv,  p.84.    1899. 

Pleistocene  or  Pliocene.    Jamaica.    Included  in  Coastal  series. 
Buffalo  sandstone,  White.    2d  Pa.  Geol.  Surv.,  Kept.  Q,  p.  33.    1878. 

Carboniferous.    Pennsylvania.    Included  in  Lower  Barren  Measure  series.    Exact 
Syn.  Upper  Mahoning. 
Buffalo  shales,  Keyes.    Iowa  Acad.  Sci.,  Proc.,  vol.  v,  pp.  61,62.    1898. 

Silurian.    Iowa.    Included  in  Lower  Silurian. 
Buffalo  Greek  bed,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  Bept,  p.  384.     1893. 

Carboniferous.    Texas.    Included  in  Strawn  division. 
Buhr,  Mather.    Am.  Jour.  Sci.,  1st  ser.,  vol.  xxxiv,  p.  360.    1838. 

Carboniferous.    Ohio. 
Buhrstone  formation,  Tuomey.   Kept,  on  Greol.  of  South  Carolina,  pp.  140-154.   1848. 

Tertiary.    South  Carolina.    Included  in  Eocene. 
Buhr-stone,  Tuomey.    Ala.  Greol.  Surv.,  1st  Bien.  Kept.,  p.  147.    1850. 

Tertiary.    Alabama. 
Buhrstone,  Winchell.    Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  x,  p.  87.    1856. 

Tertiary.    Alabama.    Included  in  Lower  Eocene. 
Buhrstone  group,  Hilgard.    Am.  Jour.  Sci.,  2d  ser.,  vol.  xliii,  p.  33.     1867. 

Tertiary.    Alabama  and  Mississippi.    Exact  Syn.  Siliceous  Claiborne. 
Buhrstone,  Pratt.    Ashley  River  Phosphates.    1868. 

Tertiary.    South  Carolina.    Included  in  Eocene. 
Buhrstone,  Holmes.    Phosphate  Rock  of  South  Carolina.    1870. 

Tertiary.     South  Carolina.     Included  in  Eocene.     Exact  Syn.   Silicified  shell 
formation. 
Buhrstone  beds,  Broadhead.    Mo.  Geol.  Surv.,  Rept.  1855-1871,  p.  31.    1873. 

Silurian.    Missouri.    Included  in  Lower  Silurian,  Calciferous  sand  rock. 
Buhrstone,  Heilprin.    Phil.  Acad.  Nat  Sci.,  Proc.,  p.  184.    1882, 

Included  in  Eocene.    Part.  Syns.  Siliceous  Claiborne  of  Mississippi,  Chalk  Hills. 
Buhrstone,  Heilprin.    Phil.  Acad.  Nat  Sci.,  Jour.,  vol.  ix^  pp.  116,  120,  147,  148. 
1884. 

Tertiary.    Included  in  Eocene.    Exact  Syns.  Chalk  Hills,  Siliceous  Claiborne. 
Buhrstone,  Smith  and  Johnson.    U.  S.  Geol.  Surv.,  Bull.,  No.  43,  pp.  16, 18, 34.     1887. 

Tertiary.    Alabama.    Included  in  Middle  Eocene. 
Buhrstone,  division,  Spencer.    Ga.  Geol.  Surv.,  1st  Rept.  of  Prog.,  p.  49.    1891. 

Tertiary.    Geoi^gia.    Included  in  Eocene. 
Buhrstone  series,  Langdon.    Ga.  Geol.  Surv.,  Ist  Rept  of  Prog.,  p.  96.     1891. 

Tertiary.    Georgia. 
Buhrstone  iron  ore,  White.    U.  S.  Geol.  Surv.,  Bull.,  No.  65,  p.  172.     1891. 

Carboniferous.     Pennsylvania,   Ohio,  West  Virginia.     Included  in  Lower  Coal 
Measures,  Allegheny  River  series.     Exact  Syns.  Baird,  Gray,  and  Limestone 
ore. 
Buhrstone,  Clark.    U.  S.  Geol.  Surv.,  Bull.,  No.  83,  pp.  5,  61,  68.     1891. 

Tertiary.     Mississippi,  Alabama,  South  Carolina.     Included  in  Eocene. 
Buhrstone,  Langdon.    Ala.  Geol.  Surv.,  Greol.  of  Coastal  Plain,  pp.  390,  491.     1894. 

Tertiary.    Alabama.    Included  in  Eocene  Claiborne. 
Bull  Creek  sandstone,  Drake.    Texas  Creol.  Surv.,  4th  Ann.  Rept,  p.  379.     1893. 

Carboniferous.    Texas.    Included  in  Strawn  division. 
Bull  Mountain  series,  Lindgren.    U.  S.  10th  Census  Repts.,  vol.  xv,  pi.  Ix.     1886. 

Cretaceous-Tertiary.    Montana.    Included  in  Laramie. 
Buncombe  group,  Kerr.     N.  C.  Geol.  Surv.,  Rept  1866-67,  pp.  29-30.     1869. 

North  Carolina. 
Burlingr&me  shale,  Haworth.     Am.  Jour.  Sci.,  3d  ser.,  vol.  1,  p.  461.     1895. 

Carboniferous.    Kansas.    Included  in  Coal  Measures. 
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Burlingame  shales,  Uaworth.     Kansas  Univ.  Geol.  Surv.,  vol.  i,  pp.  162,  226-227. 
1896. 

Carboniferous.    Kansas. 
Biirlingame  limestone,  Beede.     Kansas  Univ.  Quart,  vol.  vii,  p.  232.     1808. 

Carboniferous.     Nebraska. 
Burlingame  limestone,  Ha  worth.     Kansas  Univ.  Geol.  Surv.,  vol.  iii,  pp.  73,94, 106. 
1898. 

Carboniferous.    Kansas.    Included  in  Wabaunsee  formation.    £xact  Syn.  £ureka 
limestone. 
Burlingame  shales,  Beede.     Kansas  Acad.  Sci.,  Trans.,  vol.  xv,  p.  30.     1898. 

Carboniferous.     Kansas. 
Burlingame  limestone,  Beede.     Kansas  Acad.  Sci.,  Trans.,  vol.  xvi,  pp.  82-64.     1899. 

Carboniferous.    Kansas,  Nebraska. 
Burlington,  Hall.    Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  x,  p.  53.     1856. 

Carboniferous.     Mississippi  Valley.     Exact  Sjm.  Encrinital. 
Burlington  limestone,  Hall.     Iowa  Geol.  Surv.,  vol.  i,  pt  i,  pp.  92-93.     1858. 

Carboniferous.     Iowa.     Exact  Syn.  Encrinital  limestone. 
Burlington  limestone,  Worthen.     Iowa  Greol.  Surv.,  vol.  i,  pp.  195-203,  244.     1858. 

Carboniferous.     Iowa. 
Burlington  limestone,  White.     Boston  Soc.  Nat.  Hist,  Jour.,  vol.  vii,  1859-1863, 
p.  224.    1860. 

Iowa. 
Burlington  limestone,  Meek  and  Worthen.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xxzii,  p.  174. 
1861. 

Carboniferous.     Illinois. 
Burlington  limestone,  Hall.     Albany  Inst.,  Trans.,  vol.  iv,  p.  3.     1864. 

Carboniferous.     Mississippi  Valley. 
Burlington  limestone,  Niles  and  Wachsmuth.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xlii, 
pp.  95-99.     1866. 

Carboniferous.     Iowa. 
Burlington  limestone,  Worthen.     111.  Geol.  Surv.,  vol.  i,  pp.  102-108.     1866. 

Carboniferous.     Illinois.     Included  in  Lower  Carboniferous. 
Burlington  limestone,  Engelmann.    St  Louis  Acad.  Sci.,  Trans.,  vol.  ii,  p.  189.    1868. 

Lower  Carboniferous.     Illinois. 
Burlington  limestone,  Worthen.     111.  Geol.  Surv.,  vol.  iii,  pp.  113-115, 129-130, 140. 
1868. 

Carboniferous.     Illinois. 
Burlington  limestone.  Green.     111.  (xeol.  Surv.,  vol.  iv,  p.  281,  295.     1870. 

Carboniferous.     Illinois. 
Burlington  limestone,  Worthen.     111.  Geol.  Surv.,  vol.  iv,  pp.  12,  29,  55.     1870. 

Carboniferous.     Illinois. 
Burlington  limestone,  White.     Iowa  Geol.  Surv.,  vol.  i,  pp.  201-209.     1870. 

Carboniferous.     Iowa.     Included  in  Lower  Carboniferous.    Exact  Syn.  Encrinital 
limestone. 
Burlington  limestone,  Worthen.     111.  Geol.  Surv.,  vol.  v,  p.  278.     1873. 

Carboniferous.     Illinois. 
Burlington  limestone,  Sherwood.     2d  Pa.  Geol.  Surv.,  Kept  G,  p.  37.     1875. 

Devonian.     Pennsylvania.     Included  in  Chemung. 

Burlington  group,  Miller.     Cin.  Soc.  Nat.  Hist,  Jour.,  vol.  iv,  no.  iv,  p.  289.     1881. 
Silurian. 

Burlington  limestone,  Springer.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xxvii,  p.  97.     1884. 

Carboniferoiu?.     New  Mexico. 
BurJington  group,  Miller.     North  American  Geol.  and  Pal.,  p.  69.     1889. 
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Borlington  series,  Vogdes.    N.  Y.  Acad.  Sci.,  Annals,  vol.  iv,  pp.  71-72.    1889. 

Carboniferous.    Mississippi  Valley. 
Burlington,  Hopkins.    Ark.  Greol.  Sorv.,  1890,  vol.  iv,  p.  54.    1890. 

Carboniferous.    Arkansas.    Included  in  Lower  Carboniferous. 
Burlington  limestone,  Ladd.    Mo.  Geol.  8urv.,  Bull.,  No.  3,  pp.  14,  15.    1890. 

Carboniferous.    Missouri. 
Burlington  limestone,  Keyes.    Am.  Jour.  Sd.,  3d  ser.,  vol.  xliv,  pp.  447-452.    1892. 

Carboniferous.    Missouri. 
BurUngton,  Keyes.    Geol.  Soc.  Am.,  Bull.,  vol.  iii,  pp.  283,  292.    1892. 

Carboniferous.    Missouri.    Included  in  Osage  Umestone.    Exact  Ssm.  Encrinital 
limestone. 
Burlington  limestone,  Lesley.    2d  Pa.  Greol.  Surv.,  Final  Kept,  vol.  ii,  p.  1447.    1892. 

Devonian.    Pennsylvania.    Included  in  Chemung. 
Burlington  limestone,  Haworth.    Kansas  Univ.  Quart,  vol.  ii,  pp.  120-121, 125.    1894. 

Carboniferous.    Kansas. 
Burlington  limestone,  Haworth  and  Kirk.    Kansas  Univ.  Quart.,  vol.  ii,  p.  110.    1894. 

Carboniferous.    Kansas.    Exact  Syn.  Gamett  limestone. 
Burlington  limestone,  Keyes.    Mo.  Greol.  Surv.,  vol.  iv,  pp.  30,  61-06,  76.    1894. 

Carboniferous.    Missouri.    Included  in  Augusta  stage. 
Burlington  limestone,  Keyes.    Mo.  Greol.  Surv.,  vol.  vii,  pt.  ii,  p.  390.    1894. 

Carboniferous.    Missouri.    Included  in  Augusta  stage.    Includes  Upper  and  Lower 
Burlington. 
Burlington,  Gordon.    Iowa  GreoL  Surv.,  vol.  iv,  pp.  210-211.    1895. 

Carboniferous.    Iowa. 
Burlington  limestone,  Stewart    Kansas  Univ.  Quart.,  vol.  iv,  pp.  161-162.    1896. 

Carboniferous.    Missouri. 
Burlington  limestone,  Keyes.    St.  Louis  Acad.  Sd.,  Trans.,  vol.  vii,  p.  359.    1897. 

Carboniferous.    Missouri. 
Burlington  limestone,  Shepard.    Mo.  Geol.  Surv.,  vol.  xii,  pp.  49,  103-123.    1898. 

Carboniferous.    Missouri.    Induded  in  Augusta  stage. 
Bamet  limestone,  Shumard.    Am.  Jour.  Sd.,  2d  ser.,  vol.  xxxii,  p.  214.    1861. 

Silurian.    Texas. 
Bumetan  system,  Comstock.    Texas  Geol.  Surv.,  Ist  Ann.  Kept,  pp.  255-267.    1890. 

Archean.    Texas.    Includes  Bodeville,  Long  Mountain,  and  Lone  Grove  series. 
Bumetan  system,  Dumble.   Texas  Greol.  Surv.,  Ist  Ann.  Kept.,  pi.  iii,  pp.  Iv-lvi.  1890. 

Archean.    Texas.     Includes  Bodeville,  Long  Mountain,  and  Lone  Grove  series. 
Exact  syn.  Laurentian. 
Bumetian  system,  Comstock.     Texas  Geol.   Surv.,  2d  Ann.  Kept.,  pp.  559-560, 
656-658.     1891. 

Archean.    Texas.    Includes  Lone  Grove,  Long  Mountain,  and  Bodeville  series. 
Burnet  Branch  bed,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  Kept,  p.  375.     1893. 

Carboniferous.    Texas.    Included  in  Strawn  division. 
Butler  sandstone.  White.    2d  Pa.  Geol.  Surv.,  Kept  Q,  p.  47.    1878. 

Carboniferous.    Pennsylvania.    Included  in  Lower  Productive  series.    Exact  Syn. 
Upper  Freeport  sandstone. 
Butler  limestone.  White.    2d  Pa.  Geol.  Surv..  Rept  Q,  p.  49.    1878. 

Carboniferous.    Pennsylvania.    Included  in  Lower  Productive  series.    Exact  Syn. 
Lower  Freeport  limestone. 
Butler  gas  sand,  Carll.    2d  Pa.  Geol.  Surv.,  Rept.  I*,  p.  97.    1890. 

Carboniferous.    Pennsylvania.^  Included  in  Pocono. 
Byron  beds,  Chamberlin. '  Geology  of  Wisconsin,  vol.  ii,  pp.  345-348.    1877. 

Silurian.    Wisconsin.    Induded  in  Niagara. 

Bull.  191—02 — -6 
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Bjrron  beds,  Chamberlin.    Geology  of  WiBconsin,  vol.  i,  p.  187.    1883. 

Silarian.    Wisoonmn.    Included  in  Niagara. 
CacapoxL  sandstone,  Darton  and  Taff.    U.  8.  GeoL  Surv.,  Geol.  Atlas  of  U.  S.,  Folio 
No.  28.    1896. 
Silurian.    West  Virginia,  Maryland. 
Cacapon  sandstone,  Darton.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  32. 
1896. 
Silurian.    Vix^ia,  West  Vii^^inia.    Part  Syns.  Clinton,  Medina,  Rogers,  Nos.  4 
and  5,  and  Levant. 
Cacapon  sandstone,  Darton.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  61. 
1899. 
Silurian.    Vii*ginia,  West  Virginia. 
Cache  Greek  group.  Upper,  Selwyn.    Can.  Geol.  Surv.,  Kept  1871-72,  pp.  60-61. 
1872. 
Carboniferous.    British  Columbia.    Exact  Syn.  Marble  Canon  limestone. 
Cache  Creek  group,  Lower,  Selwyn.    Can.  Geol.  Surv.,  Kept  1871-72,  pp.  61-62. 
1872. 
Carboniferous?    British  Columbia. 
Cache  Creek  series,  Selwyn.    Can.  Geol.  Surv.,  Kept  1875-76,  pp.  78-79.     1877. 

Carboniferous.    British  Columbia.    Includes  Upper  and  Lower  Cache  Creek  beds. 
Cache  Creek  series,  Lower,  Dawson.    Can.  Greol.  Surv. ,  Kept  1876-77,  pp.  55, 89.   1878. 

Carboniferous.    British  Columbia. 
Cache  Creek  series,  Dawson.    Can.  Geol.  Surv.,  Kept  1877-78,  p.  92B.     1879. 

Carboniferous.    British  Columbia.    Included  in  Carboniferous. 
Cache  Creek  formation,  Dawson.    Can.  Geol.  Surv.,  new  ser.,  vol.  vii,  pp.  26B, 
37B-49B,  98B,  HOB.     1896. 
Carboniferous.    British    Columbia.    Includes   Upper  and  Lower  Cache  Creek 
groups  of  earlier  reports,  Campbell  Creek  beds  (?),  Marble  Canon  limestone, 
etc.    Part,  Syn.  Boston  Bar  group. 
Cache  Lake  beds,  Becker.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xiii,  p.  238.     1888. 

Tertiary.    California.     Included  in  Pliocene.  > 

Cache  Lake  beds,  Dall  and  Harris.     U.  S.  Geol.  Surv.,  Bull.,  No.  84,  p.  201.     1892. 

Tertiary.    California. 
Cache  Valley  group,  Peale.    U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  11th  Ann.  Kept, 
p.  641.     1879. 
Pleistocene.    Utah.     Included  in  Quaternary. 
Cadent  series,  Rogers.     Geol.  of  Pa.,  vol.  i,  pp.  107,  138-140,  et  seq.;  vol.  ii,  p.  775. 
1858. 
Devonian.     Pennsylvania.     Exact  Syn.  Marcellus. 
Cades  conglomerate,  Keith.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  16. 
1895. 
Tennessee,  North  Carolina.     Included  in  Ocoee  group. 
Cairo  oil  sand,  White.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  279.     1899. 

Carboniferous.    West  Virginia.     Included  in  Pottsville? 
Calaveras,  Turner.     Am.  Geol.,  vol.  xi,  pp.  309,  425.     1893. 
California. 

Calaveras,  Turner.     U.  S.  Geol.  Sur\.,  Geol.  Atlas  of  U.  S.,  Folio  No.  11.     1894. 
Carboniferous.     California. 

Calaveras  formation,  Turner.    U.  S.  Geol.  Surv.,  14th  Ann.  Kept,  pt  u.  p.  446. 
1894.  f   f  f        f  f 

Carboniferous.    California. 
Calaveras,  Turner.     Am.  Geol.,  vol.  xiii,  p.  229.     1894. 
Carboniferous.    California.     Included  in  Lower  Carboniferous. 
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• 
Calaveras,  Lindgren.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folios  Nos.  5,  29,  31. 

1894,  1896. 

Carboniferous.    California.    Included  in  Aoriferoos  slate  series. 

Calaveras,  Lindgren  and  Turner.    U.  8.  Geol.  Surv.,  Greol.  Atlas  of  U.  8.,  Folios  Nos. 

3,  18.     1894-95. 

Carboniferous.    California.    Included  in  Auriferous  slate  series. 

Calaveras,  Diller.    U.  8.  Geol.  8urv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  15.    1895. 

Carboniferous.    California. 

Calaveras  formation,  Turner.     U.  8.  Geol.  8urv.,  17th  Ann.  Rept,  pt  il  pp.  549,628. 

1896. 

Carboniferous.    California. 

Calaveras  formation,  lindgren.    U.  8.  Greol.  8urv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  31. 

1896. 

Carboniferous  or  older.    California.    Included  in  Bed  Rock  series. 

Calaveras  formation,  Lindgren.     U.  8.  Geol.  8urv.,  17th  Ann.  Rept,  pt.  ii,  pp.  79-88. 

1896. 

Carboniferous.    California.    Included  in  Bed  Rock  series. 

Calaveras  formation,  Lindgren.    U.  8.  Geol.  8urv.,  Greol.  Atlas  of  U.  8.,  Folio  No.  39. 

1897. 

Carboniferous.    California.    Included  in  Bed  Rock  series. 

Calaveras  formation.  Turner.     U.  8.  Geol.  8urv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  37. 

1897. 

Carboniferous  or  older.    Califomia.    Included  in  Bed  Rock  series. 

Calaveras  formation.  Turner  and  Ransome.    U.  8.  Geol.  8urv.,  Geol.  Atlas  of  U.  8., 

Folio  No.  41.     1897. 

Carboniferous.    Califomia.    Included  in  Bed  Rock  series. 

Calaveras  formation,  Turner.    U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  43. 

1898. 

Carboniferous.    Califomia.    Included  in  Bed  Rock  series. 

Calaveras  formation,  Turner  and  Ransome.    U.  8.  Greol.  Surv.,  Greol.  Atlas  of  U.  8., 

FoHo  No.  51.     1898. 

Carboniferous.    California.    Included  in  Bed  Rock  series. 

Calaveras  formation,  Lindgren.    U.^.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  66. 

1900. 

Carboniferous.    California.    Includes  Clipper  Gap,  Delhi,  Cape  Horn,  Relief,  and 

Blue  Canyon  formations. 

Calaveras  formation,  Ransome.    U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  63. 

1900. 

Carboniferous.    Califomia. 

Calcareous  (or  lime)  group,  Harper.     Prel.  Rept.  Geol.  and  Agr.  Miss.,  p.  75.    1857. 

Cretaceous.    Mississippi. 

Calciferoiia  sandrock,  Eaton.    Geol.  and  /gric.  Surv.  adjoining  the  Erie  Canal. 

1824. 

Silurian.    New  York. 

Calciferous  sandrock,  Vanuxem.    Geol.  Surv.  N.  Y.,  2d  Ann.  Rept.,  pp.  259-261. 

1838. 

Cambrian.    New  York. 

Calciferous  sandstone,  Mather.    Geol.  Surv.  N.  Y.,  5th  Ann.  Rept.,  p.  101.     1841. 

Silurian.    New  York. 

Calciferous,  Conrad.    Phil.  Acad.  Nat  Sci.,  Jour.,  vol.  viii,  p.  230.     1842. 

Included  in  Lower  Silurian. 

Calciferous  group,  Vanuxem.    Geol.  of  New  York,  pt.  iii,  pp.  30-38.     1842. 

Paleozoic.     New  York.    Included  in  New  York  system.     Includes  Calciferous 

sandrock  and  Transition  sandrock.  No.  2,  Pennsylvania  survey. 
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CcJciferous  sandrock,  Emmons.    Geol.  of  New  York,  pt  ii,  pp.  105-106,  179,  270, 
310,  332,  361,  380.    1842. 
Paleozoic    New  York.    Included  in  New  York  transition  system.    Champlain 
group. 
Oalciferous  group,  Mather.    Geol.  of  New  York,  pt  i,  pp.  410-417.    1843. 
Paleozoic.    New  York.    Included  in  Champlain   division.    Includes  Bamegat 
limestone,  Newbui^g  limestone,  Warwick  limestone,  Oalciferous  and  Transition 
sand  rocks,  and  No.  2  Pennsylvania  survey. 
Oalciferous  sandstone,  Mather.    Geol.  of  New  York,  pt  i,  pp.  414-415.    1843. 

Paleozoic.    New  York.    Included  in  Oalciferous  group. 
Oalciferous  sandstone.  Hall.    Geol.  of  New  York,  pt.  iv,  4th  Greol.  Dist,  pp.  18,  28. 
1843. 
Paleozoic.    New  York.    Included  in  New  York  system. 
Oalciferous,  Emmons.    Agric.  of  New  York,  vol.  i,  pp.  118-122.    1846. 

Silurian.    New  York.    Included  in  Ohamplain  division  of  New  York  system. 
Oalciferous  sandstone,  Emmons.    Agric.  of  New  York,  vol.  i,  pp.  118-122.     1846. 

New  York.    Included  in  New  York  system,  Ohamplain  division. 
Oalciferous  sandstone,  Foster  and  Whitney.    Kept  on  Geol.  of  Lake  Superior  Dist, 
pt  ii,  p.  134,  spec.  sess.  Mar.,  1851,  Ex.  Doc.  no.  iv.     1851. 
Silurian.    Lake  Superior  r^on. 
Oalciferous  sandstone,  Shumard.    Mo.  Geol.  Surv.,  1st  and  2d  Ann.  Repts.,  pt  ii, 
p.  160.    1855. 
Silurian.    Missouri.    Included  in  Lower  Silurian.    Includes  Saocharoidal  sand- 
stone, 2d  Magnesian  limestone.    Exact  QynB.  St  Peter  sandstone.  Lower  Mag- 
nesian  limestone  of  Iowa,  Wisconsin,  and  Minnesota. 
Oalciferous  sand  rock,  Swallow.    Mo.  G^l.  Surv.,  1st  and  2d  Ann.  Bepts.,  pt  ii, 
p.  114.     1855. 
Silurian.    Missouri.    Included  in  Lower  Silurian.    Includes  1st  Magnesian  lime- 
stone, Saccharoidal  sandstone,  2d  Magnesian  limestone,  2d  sandstone,  3d  Mag- 
nesian limestone,  3d  sandstone,  4th  Magnesian  limestone. 
Oalciferous  sandstone,  Hall,     Iowa  Geol.  Surv.,  vol.  i,  pt  i,  pp.  49-51.     1858. 

Silurian.    Iowa.     Exact  Syn.  Lower  Magnesian  limestone. 
Oalciferous  sand  group,  Shumard.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxii,  p.  215.     1861. 

Silurian.    Texas.     Part.  Syn.  Lower  Magnesian  of  Mississippi  States. 
Oalciferous  sand  rock,  Billings.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxii,  p.  232.     1861. 

Silurian.     Vermont.     Part.  Syn.  Postdam? 
Oalciferous,  Hall.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxi,  p.  222.     1861. 

Silurian.     Vermont. 
Oalciferous  sand  rock,  Marcou.     Boston  Soc.  Nat.  Hist.,  Proc.,  vol.  viii,  1861-62, 
pp.  241,  244,  249.     1861. 
Silurian.     Vermont,  Oanada.     Included  in  Lower  Silurian. 
Oalciferous  sand  rock,  Hitchcock.    Geol.  of  Vermont,  vol.  i,  pp.  266-271.     1861. 

Paleozoic.     Vermont.     Included  in  Potsdam  period. 
Oalciferous  formation,  Logan.    Can.  Geol.  Surv.,  Rept.  1843-1863,  pp.  110-122.     1863. 

Lower  Silurian.    Oanada. 
Oalciferous  group,  Ohapman.    Can.  Inst.,  new  ser.,  vol.  viii,  pp.  190-195.     1863. 

Silurian.    Oanada.    Included  in  Lower  Silurian. 
Oalciferous,  Freeman.    111.  Geol.  Surv.,  vol.  iii,  pp.  280-282.    1866. 

Silurian.    Illinois. 
Oalciferous  epoch,  Irving.     Wis.  Acad.  Sci.,  Trans., vol.  i-ii,  1870-1872,  pp.  129-137. 
1872. 
Wisconsin. 
CsJciferous,  Newberry.     Ohio  Geol.  Surv.,  vol.  i,  pt.  i,  p.  59.    1873. 
Silurian.     Ohio, 
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Calciferous  sand  rock,  Fontaine.     Am.  Jour.  Sci.,  3d  ser.,  vol.  is,  pp.  365,  423-424. 
1876. 

Silurian.    Virginia. 
Galdferoos  beds,  Prime.    Am.  Jour.  Sci.,  3d  ser.,  vol.  ix,  pp.  435,  437, 438, 439.     1875. 

Silurian.     Pennsylvania. 
Calciferous  mica-echist,  Hitchcock.    Geol.  of  New  Hampshire,  pt.  ii,  pp.  398-402. 
1877. 

Paleozoic.     New  Hampshire. 
Calciferous,  Endlich.     U.  8.  Geol.  and  Geog.  Surv.  of  Terr.,  11th  Ann.  Rept,  pp.  71, 
102,119.     1879. 

Calciferous.    Wyoming. 
Calciferous,  Piatt.    2d  Pa.  Greol.  Surv.,  Rept.  T,  pp.  65^9.    1881. 

Silurian.    Pennsylvania. 
Calciferous  group.  Miller.    Cin.  Soc.  Nat  Hist,  Jour.,  vol.  iv,  no.  iv,  pp.  269,  276. 
1881. 

Ordovician. 
Calciferous,  Stevenson.    2d  Pa.  GeoL  Surv.,  Rept  T',  pp.  93-94.    1882. 

Silurian.    Pennsylvania. 
Calciferous  formation.  Freeman.    Economical  Greol.  of  111.,  vol.  ii,  p.  229.    1882. 

Illinois. 
Calciferous  group,  Miller.    North  American  Geol.  and  Pal.,  p.  31.    1889. 
Calciferous,  Brainerd  and  Seeley.    Am.  Mus.  Nat  Hist,  Bull.,  vol.  iii,  p.  1.    1890. 

Silurian.    New  York,  Vermont 
Calciferous,  Hopkins.    Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  50.    1890. 

Silurian,  Arkansas, 
Calciferous  formation,  Penrose.    Ark.  Geol.  Surv.,  1890,  vol.  i,  pp.  116-121.     1890. 

Silurian.    Arkansas. 
Calciferous  formation,  Brainerd  and  Seeley.    Am.  Mus.  Nat.  Hist.,  Bull.,  vol.  iii, 
1890-91,  pp.  1-23.     1890. 

Champlain  Valley. 
Calciferous  limestone,  Hopkins.    Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  115.    1890. 

Silurian.    Arkansas.    Includes  Magnesian  limestones  of  northwestern  Arkansas. 
Calciferous,  Proaser.    Geol.  Soc.  Am.,  Bull.,  vol.  iv,  pp.  108,  116.    1893. 

Ordovician.    New  York. 
Calciferous  sand  rock,  Darton.    N.  Y.  State  Geol. ,  13th  Ann.  Rept ,  pp.  417-421 .    1894. 

Silurian.    New  York. 
Calciferous,  Gushing.    N.  Y.  State  Geol.,  13th  Ann.  Rept.,  pp.  479-481.     1894. 

Silurian.    New  York. 
Calciferous,  Gushing.    Geol.  Soc.  Am.,  Bull.,  vol.  vi,  p.  287.    1895. 

Cambrian.    New  York. 
Calciferous,  Marcou.    Am.  Geol.,  vol.  xix,  pp.  46-49.    1897. 

Silurian.    New  York. 
Calciferous  sand  rock,  Prosser  and  Cumings.    N.  Y.  State  Geol.,  15th  Ann.  Rept, 
vol.  i,  pp.  619-659.     1897. 

Silurian.    New  York. 
Calciferous  sand  rock,  Cumings.    N.  Y.  State  Mus.,  Bull.,  vol.  vii,  p.  419.     1900. 

Silurian.    New  York.    Included  in  Ordovician. 
Calderwood  Keck  schists.  Smith.    Geol.  of  the  Fox  Islands,  pp.  28-29.     1896. 

Maine.    Included  in  Pre-Silurian. 
Calhoun  shales,  Haworth.    Kan.  Univ.  Geol  Surv.,  vol.  iii,  p.  94.     1898. 

Carboniferous.    Kansas.    Included  in  Shawnee  formation. 
Calhoun  sandstone  and  shale,  Beede.    Kans.  Acad.  Sci.,  Trans.,  vol.  xv,  p.  29.    1898. 

Carboniferous.    Kansas. 
Calhoun  limestone,  Beede.    Kans.  Acad.  Sci.,  Trans.,  vol.  xv,  pp.  2&-^v  \%^%. 

CarboDilenoiiA    Kanaaa, 
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OUivmj  liiiiMtooew  KevesL    Moc  GcoL  Sarr.,  toL  It,  pp.  30-43.    18M. 

IVTOOfiftB.    Munooru    Inehnkd  in  Hamihoo  Ftign. 
Oilkwmr  Ned^  KejvsL    Moc  G«oL  Sarr..  toL  Tiii,  p.  34Ql    ISOGl 

OiIlaw:ftT  liBWstoiie.  Wlwirier.     Moc  G«oL  Sorr..  toL  xL  p^  42.     18BiL 

IVw^fLttEL    MHsiMm.    Inchidcs  HM»iit>-i«fc  Wfoap. 
fMnfmmkmttkim  ht^  DmlL    W^uet  Twt  Inst.  ScL.  T^sk,  tyiL  iiu  pt.  ii.  pu  aoa 

PtMyoe.    FWtridL    lachiieii  in  PtkMHfee  (FlondiHi  cpoehK  Flotidiui  gioap. 

OkkxMfchjttciLiie  Ned<^  IMl  and  HanvL     T.  Su  GcoL  Sttrr..  BdlL  5a.  SI.  pu  1-iSL    1302. 

Tmrturr.    FVfulft.    laehikMl  in  P&xime.     Exnet  Sim.  FVwiinD. 
t>kxt!dbntv*iLi^  Npiik  E^U.    PKv.  l\  S.  N^  Mwl.  y^  nm^  pc  f7.    UKl 

T^fftttTT.    Fkvidi.    iKteitfil  in  Pfiomne. 
i^JkXMhntv'hsi^  Ne^  telL    T.  ^  G<oa.  Stor..  15«h  Ann.  Aept..  pt.  n.  pu  3S7.    !»& 

T^ffCBirr.    FV'n^ia.    Inchadked  in  Ptaomeoe. 
ruhiiMit  Bii>rfc>  BfaiAd^LeT.    laiiaBft  E^pt.  0«oL  a^l  SnL  Bo..  2M  Ann.  BepL, 

«cc  :5^r.  1^  M.  ;$&.    i^^^is 

OMt%i%<ii<i  ^3MMoae.  Aadntvik    Obx^  G<ioL  S^kt^  iv^  i.  ;^  i.  pL  3CL    ISTSL 
OwL^ffi.^  l^'::»i«<^'C»fv  v>%cc    Obx^  t«KK.  S^or^  ^ns*.  &  ^  j06l    ISS. 
v>Krr.>ri.^  ^tmcs^xbi^.  Lov^t,    0^^  O^icC  S^kt^  ii«L  li.  |^  <S1.  C&    IflBBL 

OKnL>rK>^  'i^TBMv^-tteL  Vn^n^L    r,  X  v«K^  :^BT^  MlI  !!^  A.  pL  SIl    ISn. 

v^vrS-ersiKviv.    v>^.xv  IViLii!x->c:Ki3k.  W^sx  VrytraiL     liWhA^  an  Bbtoi  Mem- 

r^.T^  <>v«i>^  >.7M«^iiiiK    Ocimoihr  >.iDe«Qcaie^.  Sin:^  XMBLSieev«i>  fimenoDe!.  Brash 
i'5fcrr>c%w  <u«>i«v  W,vv^virr>.     R>Sk*c:  S.v.  Xat  Hisc^  IVxu  vciL  xxvi.  1996-1895, 

Oi^rr'>v7«.'1c^'  vc-mjo.tcr..  K..*     H«rvK^^  vVi.«   Xqj^  CViBff^  bciL.  BbH^  i^  xxxir, 

Trm*i>     ..'UTni^^.-^     'nr>)o.tA^,  tr  Kv'>^(m^     Ii>Khia»  Otendiyannd  CbapgJtti  beds. 
Olttt>jk*ft -?^r<<^  5v..V     Xri   i^v  >Ur>     ^,?5*^  vju  i*.  iw*  4k.  -TT,     IStSIR. 
T<«rTi»*>       ^ri«n!»itN     ^YV^fvi^iES  XS2ft.i<arkli]i  ^cuufs.  KinfKs:  «aid&.  ja»d  Cle^^^^ 

^Vw-viiwif      TVnTW^s*<v»      'tr^.^^n^'l/v;  >t    ""• -^'V^f^  vVxsfcBty  .. 

4\>v.u>iH^       T<*nTv*fi««tN«       ^T^^^hv^^x^  it   ^>-tr*fc*r.^ 

Cwmi*  ^>Ar(M^  K>.»   «'WV<-     T<\«^  ^-^v^.  Sn-^  .  4u  .^nx.  Bum..  |^€1&    1916. 
OliRifiher.  Crr^V  NnK  .V^'?*,^,     ^>»|.  ,  -i^^.  ^^'n     nrv  ^mr..  -vml.  Tfi.  jfk  44B-45B» 
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Canaan,  Darton.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  32.    1896. 
Ctoboniferous.    Vii^nia,  West  Vii^nia.    Exact  Syn.Maach  Chunk  shales.    Part 
Syns.  Rogers,  No.  11,  and  Umbral. 
Canaan,  Darton  and  Taif.    U.  8.  Geol.  8arv.,  Geol.  Atlas  of  U,  S.,  Folio  No.  28. 
1896. 
Carboniferous.    West  Viiginia,  Maryland. 
Canaan,  Taff  and  Brooks.    U.  8.  Geol.  8arv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  34, 1896. 

Carboniferous.    West  Virginia. 
Canaan  formation,  Darton.    U.  8.  Geol.  8urv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  61, 1899. 

Carboniferous.    Virginia,  West  Virginia. 
Canadian,  Clarke  and  8chuchert.    8cienoe,  new  ser.,  vol.  x,  p.  877. 

8ilurian.    New  York.    Includes  Beekmantown  limestone,  Chazy  limestone. 
Canal  limestone,  Ashbumer.   2d  Pa.  Greol.  8ury.,  Ann.  Rept.  1885,  p.  445  et  seq.   1886. 

Carboniferous.    Pennsylvania.    Included  in  Coal  Measures. 
Cannelton  coal.  White.     U.  8.  Geol.  Surv.,  Bull.  No.  65,  p.  97.     1891. 
Carboniferous.    West  Virginia.    Included  in  Barren  Measures,  Elk  River  series. 
Includes  Upper  and  Middle  Cannelton. 
Cannelton  sandstone,  Hopkins.    Indiana  Dept  Geol.  and  Nat.  Res.,  20th  Ann.  Rept. 
(1895),  p.  314.     1896. 
Indiana. 
Canon  City  group,  Hayden.    U.  8.  Geol.  and  Geog.  8urv.  of  Terr.,  Bull.,  vol.  i,  no. 
V,  2d  ser.,  p.  401.     1876. 
Cretaceous  or  Tertiary.    Colorado. 
Cantera,  Kimball.    Am.  Jour.  Sci.,  2d  ser.,  vol.  xlviii,  p.  379  et  seq.     1869. 

Cretaceous.    Mexico. 
Cantwell  conglomerate,  Eldridge.    U.  8.  Geol.  8urv.,  20th  Ann.  Rept.,  pt.  vii,  p.  16, 
1900. 
Alaska. 
Canyon  division,  Cummins.    Texas  Geol.  8urv.,  2d  Ann.  Rept,  p.  374.    1891. 

Carboniferous.    Texas.    Included  in  Coal  Measures. 
Canyon  division,  Drake.    Texas  Greol.  8urv.,  4th  Ann.  Rept.,  pp.  387-402.    1893. 
Carboniferous.    Texas.    Includes  Campophyllum  bed.  Bluff  Creek,  Home  Creek, 
Hog  Creek,  Chert,  No.  7,  Clear  Creek,  Cedarton,  Adams  Branch  limestone, 
Brownwood,  Rochelle  conglomerate,  and  Coral  limestone  beds. 
Canyon  conglomerate.  Weed.    U.  8.  Geol.  8urv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  30, 
1896. 
Tertiary.    Wyoming.     Included  in  Neocene. 
Cap-au-Gxia  sandstone,  Keyes.    Iowa  Acad.  Sci.,  Proc.,  vol.  v,  p.  60.    1898. 

Ordovician.     Iowa. 
Cape  Beaufort  Coal  Measures,  Dall  and  Harris.     U.  8.  Greol.  Surv.,  Bull.  No.  84, 
p.  249.     1892. 
Carboniferous.    Alaska. 
Cape  Cod  series,  Shaler.     U.  8.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  ii,  p.  535.     1898. 
Tertiary  and  later.    Massachusetts.    Includes  Nashaquitsa  and  Barnstable  series 
and  other  unnamed  later  deposits. 
Cape  Qirardeau  limestone,  Swallow.    Mo.  Geol.  Surv.,  1st  and  2d  Ann.  Rept., 
p.  109.      1855. 
Silurian.      Missouri.    Included  in  Upper  Silurian. 
Cape  Girardeau,  Shumard.    St  Louis  Acad.  Sci.,  Trans.,  vol.  ii,  p.  156.     1868. 

Silurian.    Missouri. 
Cape  Girardeau  limestone,  Shumard.    Mo.  Geol.  Surv.,  Rept.  1855-1871,  pp.  263, 
264.     1873. 
Silurian.    Missouri.     Included  in  Upper  Silurian. 
Cape  Girardeau  limestone,  Hopkins,    Ark.  Geol.  Surv.,  1890,  vol.  W,  p.  ^\.    \%^. 
SUnrtuh     A  rkunsM, 


88  NOBTH   AMERICAN   GBOLOGIC  FORMATION   NAMES.       [buluISL 

Cape  Girardeau  sandstone,  Keyes.    Mo.  Greol.  Surv.,  vol.  iv,  p.  39.     1894. 

Silurian.    Missouri.    Included  in  Hudson  shales. 
Gape  Horn  formation,  Lindgren.    U.  S.  Greol.  Surv.,  Greol.  Atlas  of  IT.  S.,  Folio 
No.  66.    1900. 

Carboniferous.    California.     Included  in  Calaveras  formation. 
Gape  John  sandstones,  Ami.    Brit.  Assoc.  Adv.  ScL,  Bept  1899,  p.  756.     1899. 

Carboniferous.     Nova  Scotia. 
Cape  John  formation,  Ami.    Can.  Rec.  Sci.,  vol.  viii,  pp.  162-163.     1900. 

Carboniferous.    Canada.     Included  in  Neo^arboniferous. 
Gape  May  formation,  Salisbury.    N.  J.  Geol.  Surv.,  Rept.  1897,  pp.  19-20.     1898. 

Pleistocene.     New  Jersey. 
Gapitol  limestone,  Safford.    Geol.  of  Tennessee,  pp.  277-278.     1869. 

Silurian.    Tennessee.     Included  in  Nashville  formation. 
Gaprina  limestone,  Shumard.    St  Louis  Acad.  Sci.,  Trans.,  vol.  i,  pp.  583,  584. 
1857. 

Cretaceous.    Texas. 
Caprina  limestone,  Marcou.     Boston  Soc.  Nat.  Hist,  Proc,  vol.  viii,  1861-62,  p.  89. 
1861. 

Cretaceous.    Texas.    Included  in  ¥pper  Cretaceous. 
Caprina  chalk  and  limestone.  Hill.    Texas  Geol.  Surv.,  1st  Ann.  Rept,  pp.  124-126. 
1890. 

Cretai^ous.    Texas.    Included  in  Fredericksburg  division  of  Comanche  series. 
Caprina  limestone,  Hill.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  pp.  503,  513.     1891. 

Cretaceous.    Texas. 
Caprina  limestone,  Taff.    Texas  Geol.  Surv.,  2d  Ann.  Rept,  pp.  718-719,  720.    1891. 

Cretaceous.    Texas.     Included  in  Fredericksburg  and  Washita  division. 
Caprina  limestone,  Dumble  and  Cummins.     Am.  Ge«l.,  vol.  ix,  p.  349.     1892. 

Cretaceous.    Texas. 
Caprina  limestone,  Hill.     Artesian  Invest.,  Final  Rept,  Ex.  Doc.  41,  52d  Cong.,  1st 
sess.,  pt.  iii,  p.  87.     1892. 

Cretaceous.    Texas.     Included  in  Trinity  division. 
Caprina  limestone,  Taff.    Texas  Greol.  Surv.,  3d  Ann.  Rept,  pp.  340-343.     1892. 

Cretaceous.    Texas.     Included  in  Fredericksburg  division  of  Lower  Cretaceous. 
Caprina  limestone,  Taff.    Texas  Geol.  Surv.,  4th  Ann.  Rept,  pp.  256-257.     1893. 

Cretaceous.    Texas.     Included  in  Fredericksbui^g  division  of  Lower  Cretaceous. 
Gaprotina  limestone,  Shumard.    St.  Louis  Acad.  Sci.,  Trans.,  vol.  i,  pp.  583,  588. 
1857. 

Cretaceous.    Texas. 
Caprotina  limestone,  Marcou.     Boston  Soc.  Nat  Hist.,  Proc,  vol.  viii,  1861-62,  p.  89. 
1861. 

Cretaceous.    Texas.     Included  in  Upper  Cretaceous.     (Lower  Cretaceous). 
Caprotina  limestone,  Hill.    Texas  Geol.  Surv.,  Ist  Ann.  Rept,  pp.  127-128.     1890. 

Cretaceous.    Texas.     Included  in  Washita  division  of  Comanche  series.     Exact 
Syn.  Austin  marble. 
i\ipi\»tina  IkhI,  Taff.     Texas  Geol.  Surv.,  2d  Ann.  Rept,  pp.  719,  727.     1891. 

i*n*taitHnw.    Texas.    Included  in  Washita  division. 
9iwr4ig^a  hIihIo,  (Uaypole.    Am.  Phil.  Soc,  Proc,  vol.  xxi,  p.  230.     1884. 

iVwviiiau.     IVuusylvania.     Exact  Syn.  Portage. 
V«U'4Wa  IK  KiMiM,  lUkwman.    Can.  Geol.  Surv.,  new  ser.,  vol.  iii,  pt  i,  pp.  22G-26C. 

Kii^kU  V \0uu4Ua.     luoluded  in  Lower  Paleozoic. 
V*m\Uv  *K\\\\  Vti^K^I.     ^^  S,  Geol.  Surv.,  17th  Ann.  Rept,  pt  ii,  p.  565.     1896. 

<  K  **\\  V  \'»M     V \4\a4^U^     Included  in  Benton  group. 
I  H»UU    K\\\,  \{K\\w^     I'.  H.  ihnU,  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  36.     1897. 

^**^b3kVVVW-    V  vIn^^Uk     V*^^\ul^l  in  Bt»nton  formation. 
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Carlile  shale,  Hills.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  58.    1899. 

CretaceooB.    Colorado. 
Garlile  shale,  Hills.    U.  S.  Geol.  Sarv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  68.    1900. 

Cretaceous.    Colorado. 
Garlinville  limestone,  Worthen.    Economical  Geol.  of  111.,  vol.  i,  p.  169,  vol.  iii, 
pp.  305,488.    1882. 

CarboniferoQB.    Illinois.    Included  in  Coal  Measures.    Exact  syn.  Shoal  Creek 
limestone. 
Carlinville  limestone,  Worthen.    Illinois  Geol.  Surv.,  vol.  vii,  pp.  19,48.     1883. 

Carboniferous.    Illinois.    Included  in  Coal  Measures. 
Carlyle  limestone,  Haworth.    Kansas  Univ.  Quart.,  vol.  ii,  p.  119.    1894.   - 

Carboniferous.    Kansas. 
Carlyle  limestone,  Haworth  and  Piatt     Kan.  Univ.  Quart,  vol.  ii,  p.  117.     1894. 

Carboniferous.    Kansas. 
Carlyle  limestone,  Haworth  and  Kirk.    Kan,  Univ.  Quart,  vol.  ii,  pp.  109-110.     1894. 

Carboniferous.    Kansas. 
Carlyle  limestone.  Kirk.    Kan.  Univ.  Geol.  Surv.,  vol.  i,  p.  78.     1896. 

Carboniferous.    Kansas. 
Carlyle  limestone,  Bennett    Kan.  Univ.  Geol.  Surv.,  vol.  i,  p.  98.     1896. 

Carboniferous.     Kansas. 
Carlyle  limestone,  Haworth.     Kan.  Univ.  Greol.  Surv.,  vol.  i,  pp.  133-134.     1896. 

Carboniferous.    Kansas. 
Carlyle  limestone,  Haworth.    Klan.  Univ.  Geol.  Surv.,  vol.  i,  p.  158.     1896. 

Carboniferous.    Kansas. 
Carlyle  limestone,  Haworth.    Klan.  Univ.  Geol.  Surv.,  vol.  iii,  p.  104.     1898. 

Carboniferous.    Kansas.     Exact  syn.  Gramett  limestone. 
Oarmanah  Point  beds,  Merriam.    Univ.  of  Cal.  Dept  of  Geol.,  Bull.,  vol.  ii,  p.  102. 
1896. 

Tertiary.    British  Columbia.    Included  in  Miocene,     * 
Oarxnelo  series,  Lawson.    Univ.  of  Cal.  Dept  of  Geol.,  Bull.,  vol.  i,  pp.  1-59.    1893. 

Tertiary.    California.    Included  in  Eocene?    Part  syn.  Tejon? 
Carolinian  bed,  Conrad.    Am.  Jour.  Sci.,  2d  ser.,  vol.  xlviii,  p.  260.    1867. 

Tertiary.    North  and  South  Carolina. 
Carolinian,  Heilprin.    Phil.  Acad.  Nat  ScL,  Proc.,  1882,  p.  183-184.    1882. 

Included  in  Miocene.    Includes  Upper  Atlantic  Miocene.    Exact  syn.  Sampler. 
Carolinian,  Heilprin.    Phil.  Acad.  Nat.  Sci.,  Jour.,  vol.  ix,  pp.  119-120.     1884. 

Included  in  Tertiary.     Includes  Upper  Atlantic  Miocene.     Exact  syn.  Bumpier. 
Carolinian  marl,  Dall.    U.  S.  Nat  Mus.  Proc.,  vol.  xviii,  p.  31.     1895. 

Tertiary.    North  Carolina. 
Garoni  series.  Wall  and  Sawkins.    Geol.  of  Trinidad,  pp.  41-45.    1860. 

Tertiary.    Trinidad.    Included  in  Newer  Parian  group. 
Caroni  beds,  Dall.    U.  S.  Geol.  Surv.,  18th  Ann.  Kept,  pt  ii,  p.  341.     1898. 

Tertiary.    Island  of  Trinidad.    Included  in  Oligocene. 
Garribean  group.  Wall  and  Sawkins.     Geol.  of  Trinidad,  pp.  13-33.     1860. 

Trinidad. 
Garrizo  Greek  ojrster  bed,  Orcutt.    Cal.  State  Min.  Bur.,  10th  Ann.  Kept,  vol.  x, 
p.  915,  etc.     1890. 

Tertiary.    California.    Included  in  Miocene. 
Carrollton  limestone,  Williams.    Ark.  Geol.  Surv.,  1892,  vol.  v,  pp.  334-337.    1900. 

Carboniferous.    Arkansas. 
Carter's  Greek  limestone,  Saftord.    Geol.  of  Tennessee,  pp.  263-268.     1869. 

Silurian.    Tennessee.    Included  in  Trenton  or  Lebanon. 
Carter's  Greek  limestone,  Wetherby.    Cin.  Soc.  Nat  Hist. ,  Jour. ,  vol.  \n,  no.  V\,  p. \\1 . 
1880. 

SDarUuL    KeDtucky, 
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Cascade  series,  Sel wyn.    Can.  Geol.  Surv. ,  Rept.  1871-72.    p.  60.    1872. 

British  Columbia. 
Cascade  series,  Dawson.    Can.  Geol.  Surv. ,  Rept  1877-78,  pp.  63B,  67B,  etc.     1879. 

Carboniferous?    British  Columbia. 
Caflcade  sandstone.  White.    2d  Pa.  Geol.  Surv. ,  Rept.  G*,  pp.  74-79.    1881. 

Devonian.    Pennsylvania.    Included  in  Chemung. 
Cascade  formation,  Wadsworth.    Mich.,  Rept  State  Board  of   Geol.  Surv.  for 
1891-1892,  pp.  63,  66,  84,  99.     1893. 
Archean,  Michigan. 
Cascade  formation.  Weed.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folios  Nos.  65, 56. 
1899. 
Cretaceous.    Montana. 
Gaseyville  sandstone,  Owen.    Ky .  Greol.  Surv. ,  vol.  iii,  p.  21.    1857. 

Carboniferous.    Kentucky.    Included  in  Coal  Measures. 
Gaahaqua  shale,  HaU.    N.  Y.  Geol.  Surv. ,  4th  Ann.  Rept ,  pp.  390-391, 423.     1840. 

Devonian.    New  York. 
Cashaqua  shale.  Hall.    N.  Y.  Greol.  Surv.,  5th  Ann.  Rept ,  p.  165.    1841. 

New  York. 
Cashaqua  shale,. Hall.    Greol.  of  New  York,  pt  iv,  4th  Greol.  Dist.,  pp.  18,  226-227. 
1843. 
Paleozoic.    New  York.    Included  in  Portage  group. 
Gaaon  limestone  and  shale,  Williams.     Am.  Jour.  Sci.,  3d  ser.,  voL  xlvii,  pp.  326- 
329.    1894. 
Silurian.    Arkansas.    Included  in  Upper  Silurian. 
Oassville  plant  shale.  White.    U.  S.  Geol.  Surv.,  Bull.  No.  65,  p.  41.    1891. 
Carboniferous.    West  Vii^ginia.    Included  in  Permo-Carboniferous,  Dunkard  Creek 
series. 
Castle  limestone.  Weed.    U.  S.  Geol.  Surv.,  20th  Ann.  Rept.,  pt  iii,  p.  293.     1900. 

Carboniferous.     Montana.     Included  in  Madison  group. 
Castle  Mountain  group,  McConnell.    Can.  Greol.  Surv.,  Rept,  new  ser.,  vol.  ii, 
pp.  15D,  24D-29D.     1887. 
Cambro-Silurian.     Canada. 
Castle  Mountain  group,  Dawson.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  168.     1891. 

Cambrian?    British  Columbia. 
Castle  Mountain  group,  McConnell.    Can.  Geol.  Surv.,  new  ser.,  vol.  vii,  p.  34C.    1896. 

Canada.     Included  in  Lower  Paleozoic. 
Catadupa,  Hill.     Harvard  Coll.  Mus.  of  Comp.  Zool.,  Bull.,  vol.  xxxiv,  pp.  58-61. 
1899. 
Eocene.     Jamaica.     Included  in  Blue  Mountain  series,  Cambridge  formation. 
Cat  Head  beds,  Dowling.    Ottawa  Field  Nat.  Club,  Trans.,  1895-96,  vol.  xi,  pp. 
69-70.     1895-96. 
Cambro-Silurian.    Canada. 
Catoctin  schist,  Keith.    U.  S.  Geol.  Surv.,  Geol.  Atlaa  of  U.  S.,  Folio  No.  10.    1894. 

Algonkian.     Virginia,  Maryland,  West  Virginia. 
Catoctin  schist,  Keith.     U.  S.  Geol.  Surv.,  14th  Ann.  Rept,  pt  ii,  p.  306.     1894. 

Virginia,  Maryland. 
Catakill  Moiuitain  series,  Mather.    N.  Y.  Geol.  Surv.,  4th  Ann.  Rept,  pp.  227-233. 
1840. 
Devonian.     New  York.     Includes  Nos.  8,  9,  10,  and  11  of  Pennsylvania  survey. 
Catskill  Mountain  series,  Mather.    N.  Y.  Geol.  Surv.,  5th  Ann.  Rept,  pp.  76-85.    1841. 
Devonian.     New  York.     Includes  Montrose  sandstone,  Chemung  group,  Ithaca 
group,  Sherburne  flags,  Hamilton  group,  Marcellus  shales. 
Catskill  group,  Vanuxem.     Geol.  of  New  York,  pt.  iii,  pp.  186-194.     1842. 
Paleozoic.     New  York.     Included  in  New  York  system.     Includee  Montrose  and 
OneoDta  Bandetones,  No,  9  Pennsylvania  survey. 
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CatBkill  shaly  limestone,  Vanoxem.    Geol.  of  New  York,  pt  iii,  pp.  120-122.    1842. 
F^eozoic.     New  York.    Included  in  New  York  system.    Includes   Delthyris 
shaly  limestone,  Scutella  limestone.    Part.  syn.  No.  6,  Pennsylvania  survey. 
Catskill  division,  Mather.    Geol.  of  New  York,  pt.  i,  pp.  299-316.     1843. 
Paleozoic    New  York.    Included  in  New  York  system.    Includes  Montrose  and 
Oneonta  sandstones,  Old  Bed  Sandstone  Nos.  ix,  x,  xi,  xii,  Pennsylvania  survey. 
Catskill  group,  Emmons.    Agriculture  of  New  York,  vol.  i,  pp.  193-197.    1846. 

Devonian.    New  York.    Included  in  Catskill  division  of  New  York  system. 
Catskill  division,  Emmons.     Agriculture  of  New  York,  vol.  i,  pp.  187-197.      1846. 
Devonian.     New  York.    Included  in  New  York  system.    Includes  Chemung, 
Portage,  Ithaca  and  Catskill  groups. 
Catskill  shaly  limestone,  Owen.    Am.  Jour.  Sci.,  2d  ser.,  vol.  i,  p.  50.     1846. 
Silurian.    New  York.    Included  in  No.  6  Pennsylvania  Survey,  Helderbei^  series 
(or  division)  of  the  New  York  system.     Includes  Delthyris  shaly  limestone 
and  Scutella  limestone. 
Catskill  group,  Dawson.    Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxv,  pp.  314-319.    1863. 

Devonian.    Canada.    Exact  Syn.  Old  Red  Sandstone. 
Catskill,  Newberry.    Ohio  Geol.  Surv.,  vol.  i,  pt.  i,  p.  71.    1873. 

Devonian.    Ohio. 
Catskill  formation,  Fontaine.    Am.  Jour.  Sd.,  3d  ser.,  vol.  vii,  p.  578.    1874. 

Devonian.    West  Virginia. 
Catskill,  Hotchkiss.     A  Geographical  and  Political  Summary  of  Virginia,  p.  22. 
1876. 
Devonian.    Virginia.    Included  in  Devonian  or  Old  Bed  Sandstone.    Exact  syn. 
Ponent  (Formation  ix-Rogers). 
Catskill,  Ashbumer.    Am.  Phil.  Soc.,  Proc.,  vol.  xvi,  p.  625.     1877. 

Devonian.    Appalachian  region.    Exact  Syn.  Ponent 
Catskill,  Ashbumer.    2d  Pa.  Geol.  Surv.,  Rept.  F,  pp.  217-220.    1878. 
Devonian.    Pennsylvania.     Exact  syns.  Ponent,  Old  Red  Sandstone. 
Catskill,  Newberry.    Ohio  Greol.  Surv.,  vol.  iii,  p.  21.     1878. 

Carboniferous.    Ohio,  Pennsylvania. 
Catskill  group,  Stevenson.    Am.  Jour.  Sci.,  3d  ser.,  vol.  xv,  pp.  423-430.    1878. 

Devonian.    Pennsylvania. 
Catskill,  Chance.    2d  Geol.  Surv.  of  Pa.,  Rept.  G*,  pp.  101-103.     1880. 

Devonian.    Pennsylvania.    Exact  syn.  No.  ix,  Ponent. 
Catskill,  White.    2d  Geol.  Surv.  of  Pa.,  Rept.  G*,  pp.  9-73.     1881. 
Devonian.     Pennsylvania.     Includes  Mount  Pleasant  and  Elk  Mountain  shales, 
Cherry  Ridge  group,  Uonesdale  sandstone,  Montrose  shale,  Paupack  sand- 
stone. New  Milford  group,  Starucca  shale.    Exact  syn.  No.  ix. 
Catskill,  Piatt.    2d  Pa.  Geol.  Surv.,  Rept.  T,  pp.  26-27.     1881. 

Devonian.    Pennsylvania.    Exact  syn.  No.  ix. 
Catskill,  White.    2d  Pa.  Geol.  Surv.,  Rept.  G«,  pp.  91-104.    1882. 
Devonian.    Pennsylvania.    Includes  Mount  Pleasant  shale,  Elk  Mountain  sand- 
stone. Cherry  Ridge  group,  Honesdale  sandstone,  Montrose  shale,  Delaware 
River  flags.  New  Milford  shale,  Starucca  sandstone. 
Catskill,  Stevenson.    2d  Pa.  Geol.  Surv.,  Rept.  T«,  pp.  73-75.     1882. 

Devonian.    Pennsylvania. 
Catskill,  White.    2d  Pa.  Geol.  Surv.,  Rept.  G^  pp.  54-63.     1883. 

Devonian.    Pennsylvania.    Exact  syn.  No.  ix. 
Catskill-Chemung,  White.    2d  Pa.  Geol.  Surv.,  Rept.  G^  pp.  63-^7.     1883. 

Devonian.    Pennsylvania.    Included  in  Nos.  viii-ix. 
Catskill,  Clay  pole.    Am.  Phil.  Soc.,  Proc.,  vol.  xx,  p.  531.     1883. 
Devonian.    Pennsylvania. 
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CitekiU,  Claypole.    2d  PH.  G«oL  Sorv.,  Rept  F*,  pp.  72-78.    1886l 

Devooian.     Pennsrlvmnia.     Includes  Kings  Mill  sandstone  and  shale,  D^ville 
sandstone. 
Gatskill,  A^borner.    2d  Fa.  Geol.  Sonr.,  B^it  B*,  pp.  376^S77.    188&. 

Devonian.    Pennsylvania.    Exact  syn.  No.  ix. 
CktekiU,  White.    2d'Fa.  Geol.  Sorv.,  Bept  T*,  pp.  88-99.    188S. 

Devonian.    Pennsylvania. 
Ckti^ill  sandstone,  Winslow.    2d  Pia.  GeoL  Sorv.,  B^it  1888,  pt  iv,  pp.  1338,  1344, 
13M,  1357,  1358,  1359,  1361,  1363.     1887. 

Carfooniferoos.    Pennsylvania.    Exact  syn.  No.  ix. 
Catskill  group.  Miller.    North  American  GeoL  and  PUd.,  p.  65.    1889. 
Catskill  limestone,  Hopkins.    Ark.  GeoL  Surv.,  1890,  voL  iv,  p.  52.     189a 

Silurian.     Arkanaas.    Included  in  Lower  Helderberg. 
CitskiU.  lyinvilliers.    2d  Fa.  GeoL  Surv.,  B^it  F«,  pp.  44-45.    1891. 

Devonian.     Pennsylvania.     Exact  syn.  No.  ix. 
Cktskill,  Williams,    "u.  S.  GeoL  Surv.,' BulL,  No.  80,  p.  121.     1891. 

Devonian. 
Catskill,  Ste^-enson.    Am.  Assoc.  Adv.  ScL,  Proc,  voL  xl,  p.  219.    1891. 

Devonian.     Appalachian  region. 
Catskill,  ProsBer.     Am.  GeoL,  vol.  vii,  p.  351.    1891. 

Devonian.    New  York,  Pennsylvania. 
Catskill,  Lesley.    2d  Fa.  Geol.  Surv.,  Final  Kept,  voL  ii,  pp.  1567-1687.     1892. 

Devonian.    Pennsvlvania.     Exact  Svn.  No.  ix. 
Catskill,  Stev«ison.     Am.  GeoL,  voL  ix,  p.  6.    1892. 

Devonian.    Appalachian  region.     Included  in  Upper  Deroolan,  Cbeoiiiiig. 
OOskill,  Darton.     Am.  Jour.  Sci.,  3d  ser.,  voL  xlv,  ppL  208-209.    188S. 

Devooian.     New  York.     Includes  Portage  and  Ch^nung. 
Catekill.  Stevenson.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xlvi,  pp.  330-337.     1893. 

IVvonian.     New  York. 
Catskill  sandstone.  Williams  and  Clark.    Maryland;*  its  Resources,  IndustrieB,  and 
In:«titutions,  pp.  70,  72.     1S93. 

Devonian.     Maryland.     Part.  Syn.     No.  Lx. 
Catskill  group.  Hall.     N.  Y.  State  Geol.,  12th  Ann.  Kept.,  pp.  S3-».     188S. 

Devonian.     New  York. 
CatskiU.  Proeeer.     U.  S.  Geol.  Sur\.,  Bull.  No.  120,  p.  78.     1894. 

Devonian.     New  York,  Pennsylvania.     Included  in  Upper  Devonian.     Includes 
Mount  Plea;:^ant  red  shale.  Elk  Mountain  sandstone  and  shale.  Cherry  Ridge 
group,  Honeslale  sandstone. 
Catskill  sandstone,  Clarke  and  Schuchert.     Si*ience,  new  ser.,  voL  x,  pp^  876-878. 
1S99. 

Devonian.     New  York.     Includeil  in  Chautauquan. 
CatskiU,  White.     W.  Va.  Geol.  Surv.,  voL  i,  p.  205,     1899, 

Devonian.    West  Virginia. 
Caoda-C^aUi  grit,  Vanuxem.    Geol.  of  New  York,  pt.  iii,  pp.  127~130l    1842. 

Paleozoic.    New  York.    Included  in  New  York  system.     Inclndfla  Cocktail  grit 
Cau<ia-Galli  grit.  >Iather.    tieol.  of  New  York.  pt.  i,  pp.  341-S42.    1843. 

Paleozoic.      New  York.    Included  in  Helderberg  division. 
Cauda-Galli  grit,  HalL    Cn?ol.  of  New  York,  t>t.  iv,  4th  GeoL  Dist.,  pfx.  18v  15a     1843. 

Paleozoic.    New  York.    Includeil  in  New  York  system.     Exact  Syn.  Cocktail  grit. 
Cauda-GaUi  grit,  Emmons,      .\griculture  of  New  York,  voL  i,  pp.  171-173.     1846. 

Devonian.    New  York.    Included  in  Helderberg  division  of  New  York  system. 
Cauda-Galli  grit,  Owen.      Am.  Jour.  Sci.,  2d  ser.,  voL  i.  p.  56L    1846L 

New  York.    Included  in  Helderberg  division  of  New  Y'ork 
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Ganda-Galli  grit,  Cook.    Geol.  of  New  Jeraey,  pp.  162-164.    1868. 

Devonian.    New  Jeney. 
CaudarGaUi  grit,  White.    2d  Pa.  Geol.  Snrv.,  Kept.  G«,  pp.  121-122.    1882. 

Devonian.    Pennsylvania.    Included  in  Upper  Helderberg  of  No.  viii. 
Gauda-Galli,  Claypole.    Am.  Phil.  8oc,  Proc.,  vol.  xz,  p.  534.    1883. 

Devonian.    Pennsylvania. 
Gauda-Galli  grit,  Lesley.    2d  Pft.  Geol.  Snrv.,  Final  Bept,  vol.  ii,  pp.  1040  et  seq. 
1892. 

Devonian.    Pennsylvania.    Included  in  Oriskany. 
OaudarGalli  grit,  Prosser.    U.  8.  Geol.  Surv.,  Bull.  No.  120,  p.  78.    1894. 

Devonian.  New  York,  Pennsylvania.  Included  in  Ck)miferous.   (Lower  Devonian. ) 
Oavaniol  group,  Drake.    Am.  Phil.  Soc.,  Proc.,  vol.  xxxvi,  p.  371.    1897. 

Carlx>niferous.    Indian  Territory.    Included  in  Upper  Coal  Measures. 
Gave  limestone,  Swallow.    Kan.  Geol.  Surv.,  Prelim.  Report,  pp.  20-21,  75.    1866. 

Carboniferous.    Kansas. 
Cave  rock  series.  Swallow.    Kan.  Greol.  Surv.,  Prelim.  Report,  p.  20.    1866. 

Carboniferous.    Kansas. 
Cave  Creek  formation,  Cragin.    Colo.  Collie  Stud.,  vol.  vi,  pp.  3,  27-39.    1896. 

Permian.    Kansas.    Included  in  Cimarron  series.    Includes  Medicine  Lodge  gyp- 
sum and  Shimer. 
Cave  Creek  formation,  Cragin.    Am.  Greol.,  vol.  xiz,  pp.  356-358.    1897. 

Permian.    Kansas,  Oklahoma.    Included  in  Salt  Fork  division  of  Cimarron  series. 
Includes  Shimer  gypsum,  Jenkins  clay  and  Medicine  Lodge  gypsum. 
Cave  Creek  gypsum,  Prosser.    Kan.  Univ.  Geol.  Surv.,  vol.  ii,  p.  94.    1897. 

Permian?    Kansas.    Included  in  Upper  part  of  Salt  Fork  division  of  the  Cimarron 
series. 
Cave  Springs  sandstone,  Haworth.    Slan.  Univ.  Geol.  Surv.,  vol.  iii,  p.  66.    1898. 

Carboniferous.    Kansas.    Included  in  Elk  Falls  limestone. 
Oayu^  dolomite.  Chapman.    A  Popular  and  Practical  Exposition  of  the  Minerals 
and  Geology  of  Canada,  p.  190.    1864. 

Silurian.     Canada.     Includes  Water  lime  and  Tentaculite.     Exact  Syn.  Bertie 
dolomite. 
CsLyngaikf  Clarke  and  Schuchert    Science,  new  ser.,  vol.  x,  pp.  876-^877.    1899. 

Silurian.    New  York.    Includes  Salina  beds,  Rondout  Water  lime,  Manlius  lime- 
stone. 
Cedar,  Turner.    Am.  Geol.,  vol.  xiii,  p.  231.    1894. 

California.    Includes  Hosselkus  limestone. 
Cedar  formation,  Smith.    Jour,  of  Geol.,  vol.  ii,  pp.  604-609.    1894. 

Trias.    California.    Includes  Swearinger  shahe  and  Hosselkus  limestone. 
Cedar,  Diller.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  15.    1895. 

Juratrias.    California. 
Cedar  formation.  Turner.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  43. 
1898. 

Juratrias.    California.    Included  in  Bed-Rock  series. 
Cedar  Hills  sandstones,  Cragin.    Colo.  College  Stud.,  vol.  vi,  pp.  3,  24.    1896. 

Permian.    Kansas.    Included  in  Cimarron  series. 
Cedar  Hills  sandstone,  Cragin.    Am.  Geol.,  vol.  xix,  p.  355.     1897. 

Permian.    Kansas,  Oklahoma.    Included  in  Glass  Mountain  formation  of  Cimar- 
ron series. 
Cedarton  bed,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  Rept,  p.  391.    1893. 

Carboniferous.    Texas.    Included  in  Canyon  division. 
Cedar  Valley  limestone,  McGee.    U.  S.  Geol.  Surv.,  11th  Ann.  Rept,  pt.  i,  p.  314. 
1891. 

Devonian.    Iowa. 
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Cedar  Valley  limestonee,  Keyee.    Iowa  Greol.  Sarv.,  vol.  i,  pp.  34-40.    1893. 

Devonian.    Iowa. 
Cedar  Valley  limestones,  Norton.    Iowa  Greol.  Surv.,  voL  iv,  pp.  166-167.     1895. 

Devonian.    Iowa. 
Cedar  Valley  stage,  Calvin.    Iowa  Geol.  Surv.,  vol.  vii,  pp.  62-72,  145-160.    1897. 

Devonian.     Iowa. 
Cedar  Valley  limestone,  Udden.    Cin.  Soc.  Nat.  Hist,  Jour.,  vol.  six,  no.  iii,  p.  93. 
1897. 

Devonian.    Illinois. 
Cedar  Valley  limestone,  Calvin.    Iowa  Greol.  Surv.,  vol.  viii,  pp.  230-239.     1898. 

Devonian.    Iowa. 
Cedar  Valley  limestone,  Udden.    Iowa  Geol.  Surv.,  vol.  ix,  p.  269.    1899. 

Devonian.    Iowa. 
Cedar  Valley  limestone,  Williams.    Iowa  Greol.  Surv.,  vol.  x,  p.  345.     1900. 

Devonian.     Iowa. 
Cedar  VaHey  stage,  Norton.    Iowa  Geol.  Surv.,  vol.  ix,  p.  457.    1899. 

Devonian.     Iowa. 
GedarviUe  guelph  limestone,  Orton.    Ohio  Geol.  Surv.,  Bept  Progress  in  1870, 
pp.  271,  301.     1871. 

Silurian.    Ohio.    Included  in  Niagara  series. 
Cedarville  beds,  Phinney.    Indiana  Dept  Geol.  and  Nat  Hist,  13th  Ann.  Rept  for 
1883,  p.  142.     1884. 

Silurian.    Indiana. 
Cedarville  limestone,  Orton.    Ohio  Greol.  Surv.,  Prelim.  Rept  Petroleum  and  Inflam- 
.  mable  Gas,  p.  21.    1886. 

Ohio.    Included  in  Niagara  series. 
Cedarville  strata,  Foerste.    Denison  Univ.  Sci.  Lab.,  Bull.,  vol.  iii,  p.  6.     1888. 

Ohio. 
Cedarville  limestone,  Orton.     Ohio  Geol.  Surv.,  vol.  vi,  pp.  4,  13.     1888. 

Upper  Silurian.     Ohio.     Included  in  Niagara  group. 
Cedarville  limestone,  Orton.    Ohio  Geol.  Surv.,  vol.  vii,  pp.  4,  11.     1893. 

Silurian.    Ohio.     Included  in  Niagara  group.     Exact  Syn.  Guelph  limestone. 
Cedarville  rocks,  Foerste.    Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  xviii,  nos.  iii,  iv,  pp.  188, 
190.     1896. 

Silurian.     Ohio. 
Central  limestone,  Safford.     Geol.  Reconn.  of  the  State  of  Tenn.,  1st  Rept,  pp. 
154-156.     1856. 

Silurian.    Tennessee.     Include<l  in  Lower  Silurian.     Includes  Nashville,  Stone 
River. 
Central  limestone,  Safford.     Geol.  of  Tenn.,  pp.  259-261.     1869. 

Silurian.    Tennessee.     Included  in  Trenton  or  Lebanon. 
Geratops  beds.  Marsh.    Am.  Jour.  Sci.,  3d  eer.,  vol.  xxxviii,  p.  501.     1889. 

Cretaceous.     Rocky  Mountains.     Included  in  Upper  Cretaceous. 
Ceratops  beds.  Hatcher.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xlv,  pp.  135-144.     1893. 

Cretaceous  or  Tertiary.     Colorado,  Wyoming. 
Ceratops  beds.  Hatcher.    Am.  Nat,  vol.  xxx,  pp.  114-118.     1896. 

Tertiary.     Rocky  Mountain  region. 
Ceratops  beds,  Marsh.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxvii,  p.  477.     1896. 

Cre^^aceoufl.     Colonuio. 
Gerro  Gordo  moraine,  Leverett.     U.  S.  Greol.  Surv.,  Mon.,  vol.  xxxviii,  pp.  218-222. 
1899. 

Pleistocene.     Illinois. 
Ghadron  formation,  Darton.     U.  S.  Geol.  Surv.,  19th  Ann.  Rept,  pt  iv.  pp.  736,  759. 

1899. 
Tertiary.     Nebraska.     Included  in  OUgocene? 
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Ohaelitea  limestone,  Broadhead.    Mo.  Geol.  Sarv.,  Bept  187^-74,  p.  202.    1874. 

Carboniferous.    Miasoori.    Incladed  in  Coal  Measures. 
Chaffin  bed,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  Rept.,  pp.  410-412.    1893. 

Carboniferous.    Texas.    Included  in  Cisco  division. 
Chalky  marl  beds,  Hill.    Ark.  Geol.  Sury.,  1888,  vol.  ii,  p.  84.    1888. 
Cretaceous.    Arkansas.    Included  in  Upper  Cretaceous  or  Exogyra  castata  series. 
Includes  Marlbrook-Coiumbus  or  Gryphsea  vesicularis  chalk  marls,  Brown- 
stone  marls.  White  Cliff  chalk.  Rocky  Comfort  chalk. 
Clianiberlain  shales,  Walcott.    Greol.  Soc.  Am.,  Bull.,  vol.  x,  pp.  199,  206.    1899. 

Algonkian?    Pre-Cambrian.    Montana.    Included  in  Belt  terrane. 
Chamberlain  shale,  Weed.    U.  S.  Greol.  Surv.,  20th  Ann.  Rept.,  pt  iii,  p.  282.    1900. 

Algonkian.    Montana.    Included  in  Belt  terrane. 
Clianipion  shell  beds,  Cragin.    Am.  Geol.,  vol.  xvi,  p.  368.    1895. 

Cretaceous.    Kansas.    Included  in  Belvidere  beds. 
Champion  shell  bed,  Prosser.    Kan.  Univ.  Geol.  Surv.,  vol.  ii,  pp.  114-115.    1897. 
Lower  Creta^^us.    Kansas.    Included  in  Comanche  series,  Fredericksburg  divis- 
ion.   Exact  Syn.  Comanche  Peak  limestone. 
diainplain  group,  Emmons.    Geol.  of  New  York,  pt.  ii,  pp.  99-126.    1842. 
Paleozoic    New  York.    Included  in  New  York  Transition  system.    Includes 
Potsdam  sandstone,  Caldferous  sand  rock,  Chazy  limestone,  Birdseye  lime- 
stone, Trenton  limestone,  Utica  Aate,  Lorraine  shales.  Grey  sandstone. 
Champlain  division,  Mather.    Geol.  of  New  York,  pt.  i,  pp.  366-421.    1843. 
Paleozoic,  New  York.    Included  in  New  York  system.    Includes  Hudson  River 
group,  Utica  slate,  Trenton,  Black  River  limestone,  Calciferous  group,  Pots- 
dam sandstone. 
Champlain  division,  Emmons.    Agriculture  of  New  York,  vol.  i,  pp.  117-141.    1846. 
New  York.    Includes  Potsdam  and  Calciferous  sandstone,  Chazy  and  Birdseye 
limestones.  Isle  Lamotte  marble,  Trenton  limestone,  Utica  slate,  Lorraine  shales, 
and  Oneida  conglomerate. 
Champlain,  Perry.    Boston  Soc.  Nat  Hist,  Proc,  vol.  xi,  1866-68.    p.  352.     1867. 

Vermont 
Champlain,  Hitchcock.    Geol.  Soc.  Am.,  Bull.,  vol.  vii,  pp  2,  3.    1895. 

Pleistocene.    Vermont,  New  Hampshire,  etc.    Exact  Syn.  Mecklenburg  stage. 
Champlain  clays,  Emerson.    U.  S.  Geol.  Surv.,  Mon.  vol.  xxix,  pp.  697-718.    1898. 

Pleistocene.    Massachusetts.    Included  in  Glacial. 
Champlainic,  Clarke  and  Schuchert.    Science,  new  ser.,  vol.  x,  pp.  875-876.    1899. 

Silurian.    New  York.    Exact  Syn.  Ordovician. 
Chanute  shales.  Ha  worth  and  Kirk.    Kan.  Univ.  Quart.,  vol.  ii,  p.  109.    1894. 

Carboniferous.     Kansas. 
Cbapelton,  Hill.    Harvard  Coll.  Mus.  of  Comp.  Zool.,  Bull.,  vol.  xxxiv,  pp.  61-65. 
1899. 
Eocene.    Jamaica.    Included  in  Blue  Mountain  series,  Cambridge  formation. 
Chapman  dolomite,  Cragin.    Am.  Geol.,  vol.  xix,  p.  358.     1897. 
Permian.    Kansas,  Oklahoma.    Included  in  Dog  Creek  formation  of  Cimarron 
series. 
Chapman  sandstone,  Williams.    U.  S.  Geol.  Surv.,  Bull.  No.  165,  p.  78.    1900. 

Devonian.    Maine. 
Chapman  sandstone,  Gregory.    U.  S.  Geol.  Surv.,  Bull.  No.  165,  p.  133.    1900. 

Maine. 
Charette  limestone,  Broadhead.    Mo.  Geol.  Surv.,  Rept  1855-1871,  p.  49.     1873. 

Silurian.    Missouri.    Included  in  Trenton  limestone. 
Chariton  conglomerate,  Bain.    Iowa  Geol.  Surv.,  vol.  v,  pp.  394-398.    1896. 

Carboniferous,  Iowa.    Included  in  Des  Moines  stage. 
Charleston  sandstone,  Campbell  and  Mendenhall.    U.  S.  Geol.  Surv.,  17U\  Auw. 
Rept,  pt  ii,  p.  508.     1896. 
Cajrhonjferotjg.     Weet  Virginia.    Exact  Syn.  No.  xiv.     Lower  Barreu  ^Veaswit^^. 
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Charleston  sandstone,  Campbell.    U.  S.  Geol.  Surv.,  Greol.  Atlas  of  U.  8.,  Folio 
No.  69.     1900. 
Carboniferous.    West  Virginia,  Ohio.    Incladed  in  Elk  River  series. 
Chase  formation,  Prosser.    Jour,  of  Greol.,  vol.  iii,  pp.  771-786.    1895. 

Penno-Carboniferous.     Kansas. 
Chase  limestones,  Cragin.    Colo.  College  Stud.,  vol.  vi,  pp.  3,  7.     1896. 

Permian.     Kansas.    Included  in  Big  Blue  series. 
Chase  formation,  Ha  worth.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  pp.  180-187.     1896. 

Carbon  if  erouH.     Kansas.     Included  in  Permian. 
Chase  formation,  Bee<le.     Kan.  Univ.  Quart,  vol.  ix,  p.  198.     1900. 

Carboniferous.     Kansas. 
Chattahoochee  series,  Spencer.     Ga.  Greol.  Surv.,  IstRept  of  Prog.,  p.  57.    1891. 

Tertiary,     (leorgia.     Included  in  Miocene. 
Chattah(XK*hee  series,  Langdon.    Ga.  Geol.  Surv.,  Ist  Rept  of  Prog.,  p.  97.     1891. 

Tertiary.     Georgia. 
Chattahoochee  group,  Dall.    Wagner  Free  Inst  Sci.,  Trans.,  vol.  iii,  pt  ii,  p.  209. 
1892. 
Miocene,    (ireorgia,  Florida.    Included  in  Chipola  epoch.    Includes  Hawthorne 
and  Ocheesee  beds. 
Chattahoochee  group,  Dall  and  Harris.     U.  8.  Geol.  Surv.,  Bull.  No.  84,  p.  83.    1892. 

Tertiary.     Georgia. 
Chattahoochee,  Foerste.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xlviii,  pp.  41-54.     1894. 

Tertiary.    Georgia,  Florida.    Included  in  Miocene. 
Chattahoochee  limestone,  Dall  and  Stanley-Brown.     Greol.  See.  Am.,  Boll.,  vol.  v, 
pp.  147,  162.     1894. 
Tertiar>'.     Florida.     lnclude<l  in  Miocene.     Includes  Hawthorne  bed3,   Tampa 
limestone. 
Chattanooga  black  shale,  Hayes.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  143.     1890. 

Devonian.     Tennessee.     Exact  syn.  black  shale. 
Chattanooga  black  shale,  Hayes.     Ala.  Geol.  Surv.,  Bull.,  vol.  iv,  p.  45.     1892. 

Devonian.    Alabama. 
Chattanooga,  Spencer.     Ga.  Geol.  Surv.,  The  Paleozoic  group,  p.  50.     1898. 

Devonian.    Georgia. 
Chattanooga  black  shale,  Hayes.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  470.    1894. 

Devonian.    Alabama. 
Chattanooga  black  shale,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio 
No.  12.     1894. 
Devonian.    Kentucky,  V^irginia,  Tennessee. 
Chattanooga  black  shale,  Hayes.     V.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folios 
NoH.  2,  4,  6,  8,  19,  20,  21,  22,  35.     1894-95,  1896. 
Devonian.    Georgia,  Tennessee.  Alabama. 
Chattanooga  black  shale,  Keith.    U.  S.  Geol.  Sur>'.,  Geol.  Atlas  of  U.  8.,  Felice 
NoH.  16,  25,  27.     1895,  1896. 
Devonian.     Tennessee,  North  Carolina. 
Chattanooga  shale,  Keith.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  33. 
1896. 
Devonian.    Tennessee. 
Chattanooga  black  shale,  Hayes.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio 
No.  35.     1896. 
Devonian.    Alabama.    Part.  syn.  Black  shale. 
Chattanooga  shale,  Campbell.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Felice  Nob. 
46,  47.     1898. 
Devonian.    Kentucky. 
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Chattanooga  shale,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  53. 
1899. 

Devonian.    Tennessee. 
Chattanooga  shale,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  59. 
1899. 

Devonian.    Vii^ginia,  Tennessee. 
Chautauquan,  Clarke  and  Schuchert     Science,  new  ser.,  vol.  x,  pp.  876-877.     1899. 

Devonian.     New  York.     Includes  Chemung  beds. 
Chasy  limestone,  Emmons.     Geol.  of  New  York,  pt.  ii,  pp.  107,  315.     1842. 

Paleozoic     New  York.     Included  in  New  York  Transition  system,  Cham  plain 
group. 
Chazy,  Emmons.    Agriculture  of  New  York,  vol.  i,  p.  122.     1846. 

Silurian.     New  York.     Included  in  Champlain  division  of  New  York  system. 
Chazy  limestone,  Emmons.     Agriculture  of  New  York,  vol.  i,  p.  122.     1846. 

New  York.     Included  in  New  York  system,  Champlain  division. 
Chazy  limestone,  Hall.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xvii,  pp.  181-193.     1854. 

Silurian.     Michigan. 
Chazy  limestone,  Hitchcock.     Geol.  of  Vermont,  vol.  i,  pp.  272-279.     1861. 

Paleozoic.     Vermont.     Included  in  Trenton  period.     Exact  syn.  Isle  La  Motte 
limestone. 
Chazy  formation,  Logan.     Can.  Geol.  Surv.,  Rept.  1843-1863,  pp.  123-135.     1863. 

Lower  Silurian.     Canada. 
Chazy  formation.  Chapman.     Can.  Inst.,  new  ser.,  vol.  viii,  pp.  195-196.     1863. 

Silurian.     Canada.     Included  in  Lower  Silurian. 
Chazy  formation.  Bell.     Can.  Geol.  Sur\'.,  Rept.  1863-1866,  p.  170.     1866. 

Silurian.     Canada. 
Chazy,  Smith.     Ala.  Geol.  Surv.,  Rept.  1875,  pp.  24,  96,  111.     1876. 

Silurian.     Alabama. 
Chazy,  Piatt.     2d  Pa.  Geol.  Surv.,  Rept  T,  pp.  55-^9.     1881. 

Silurian.    Pennsylvania. 
Chazy  group.  Miller.     Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  iv,  no.  iv,  pp.  270,  279.     1881. 
Chazy  limestone,  Linney.     Ky.  Greol.  Surv.,  Geol.  of  Garrard  C/O.,  p.  10.     1883. 

Silurian.     Kentucky.     Included  in  Canadian  period. 
Chazy  limestone,  Linney.     Ky.  Geol.  Surv.  (Pnx^tor),  Geol.  of  Clark  ami  Mont- 
gomery counties.     1884. 

Silurian  or  Cambrian.     Kentucky.     Included  in  Canadian  i)erio<l. 
Chazy  limeetone,  Whitfield.     Am.  Mus.  Nat.  Hist.,  Bull.,  vol.  i,  1881-1886,  p.  295. 
'  1886. 

Vermont. 
Chazy,  Brainerd  and  Seeley.     Am.  Geol.,  vol.  ii,  pj).  323-330.     1888. 

Silurian.     New  York. 
Chazy  fonnation,  Sowter.     Ottawa  Field   Nat.  Club,  Trans.,  1888-89,  vol.  iv,  pp. 
11-15.     1888,  1889. 

Silurian.     Canada. 
Chazy  group.  Miller.     North  American  Geol.  and  Pal.,  p.  36.     1889. 
Chazy,  Hopkins.    Ark.  Geol.  Sur\\,  1890,  vol.  iv,  p.  50.     1890. 

Silurian.     Arkansas. 
Chazy  liniestoiie,  Orton.     Ky.  Geol.  Surv.,  Rept.  on  Petroleum,  etc.,  p.  128.     1891. 

Silurian.     Kentucky. 
Chazy  limestone.  Gushing.     N.  Y.  State  Geol.,  13th  Ann.  Rept.,  pp.  481-483.     1894. 

Silurian.     New  York. 
Chazy,  Gushing.    GeoL  Soc.  Am.,  Bull.,  vol.  vi,  p.  286.     1895. 

Ordovician.    New  York. 

Bull,  191—03 7 
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Chazy,  Hraiuenl  and  Sc?eley.     Am.  Muh.  Nat.  Hist.,  Bull. .vol.  viii,  pp.  306-315.    1896. 

Silurian.     Vennont  and  New  York. 
Chazy  limestone,  Cushin^.     N.  Y.  State  (jfeol.,  15th  Ann.  Kept.,  vol.  i,  p.  513.     1897. 

Silurian.     New  York. 
Chazy,  Mareou.     Am.  Geol.,  vol.  xix,  pp.  46-49.     1897. 

Silurian.     New  York. 
Chazy  limestone,  Clarke  and  Sehuohert.     Science,  new  sen,  vol.   x,  pp.  876-877. 
'  1899. 

Silurian.     New  York.     InrUuk^l  in  Canadian. 
Chehalis,  Lawson.     Am.  Geol.,  vol.  xiii,  p.  437.     1894. 

Tertiary.     Wayhington.     Included  in  Eocene  or  Miocene. 
Chemung  jrroup,  Hall.     N.  Y.  Geol.  Surv.,  3d  Ann.  Kept.,  pp.  322-324,  326.     18:«. 

Devonian.     New  York. 
Chemung  group.  Hall.     N.  Y.  (reol.  Surv.,  4th  Ann.  Rept.  pp.  4()2-i09.     1840. 

Devonian.     New  York. 
Chemung,  C'onrad.     Phil.  Acmi.  Nat.  Sci.,  Jour.,  vol.  viii,  pp.  232,  235.     1842. 

Included  in  Devonian.     Includes  Middle  division. 
Chenumg  group,  Hall.     Am.  Jour.  Si'i.,  let  ser.,  vol.  xlii,  p.  54.     1842. 

Devonian.     Ohio. 
Chemung  group,  Vanuxem.     (Jeol.  of  New  York,  pt.  iii,  pp.  179-185.     1842. 

Paleozoic.     New  York.     In(;lude<l  in  New  York  system. 
Chenumg  group,  Hall.     (ieol.  of  New  York,  pt.  iv,  4th  Geol.  Dist.,  pp.  18,  251-261. 
1843. 

Paleozoic.     New  York.     Included  in  New  York  system.     Includes  Ithaoa  group. 
No.  9  Pennsylvania  survey. 
Chemung  group,  Emmons.     Agriculture*  of  New  York,  vol.  i,  pp.  190-193.     1846. 

Devonian.     New  York.     Include<l  in  Catskill  division  of  New  York  svstem. 
Chenumg,  Whittlest»y.     Am.  Assck*.  Adv.  Sci.,  Proc,  vol.  v,  p.  207.     1851. 

Devonian.     Ohio. 
Chenumg  group,  Mei'k.     Mo.  (Jeol.   Surv.,  1st  and  2nd  Ann.  Rtrpta,  pt.  ii,  p.  101. 
lS5o. 

Carl)onif(;rouH.     Missouri.     Includes  Chouteau  limestone. 
Chemung,  Swallow.     Mo.  (ieol.  Surv.,  1st  and  2nd  Ann.  Repts.,  pp.  101,  176.     1855. 

Devonian.     Missouri.     Includes  Chouteau,  Vermicular,  and  Lithographic. 
Chenumg,  l^wallow.     Am.  Assoc.  Adv.  S<m.,  Pro(\,  vol.  ii,  p.  9.     1857. 

Devonian.    M  issouri.    1  ncludes  ( 'liouteau.  Vermicular  sandstone,  and  Lithographic 
limestone. 
Chemung  group,  Hall.     Iowa  (Jeol.  Surv.,  vol.  i,  p.  88.     1858. 

Devonian.     .Iowa. 
C'henumg  gi'oup,  Worthen.     Iowa  Geol.  Surv.,  vol.  i,  p.  245.     1858. 

Devonian.     Iowa. 
Chemung  group,  Whitney.     Iowa  Geol.  Surv.,  vol.  i,  j).  376.     1858. 

Devonian.     Iowa. 
Chenumg  group,  Hall.     Iowa  (Jeol.  Surv.,  vol.  i,  pt.  i,  pp.  88-91.     1858. 

Devonian.     Iowa. 
Chemung  group,  Worthen.     Iowa  (Jeol.  Surv.,  vol.  i,  pt.  i,  pp.  245-246.     1858. 

Devonian.     Iowa. 
Chenumg  group,  Whitney.     Iowa  (Jeol.  Surv.,  vol.  i,  i)t.  i,  pp.  376-JJ78.     1858. 

Devonian.     Iowa. 
Chenumg  group.  Hall  an<l  Whitney  (review).     Am.  Jour.  Sci.,  2d  sen,  vol.  xxvii, 
1).  113.     1859. 

Devonian.     Iowa. 
Chenumg  group,   Whit<'  and    Whitfield.     Boston   Soc.  Nat.  Hist.,  Proc.,  vol.  viii, 
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Chemung  groap,  Dawson.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxv,  pp.  314-319.     1803. 

Devonian.    Canada. 
Chemung,  Newl)erry.    Ohio  Geol.  riurv.,  vol*  i,  pt.  i,  p.  69.     1873. 

Devonian.     Ohio. 
Chemung,  Hall.     Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xxiv,  p.  80.     1875. 

Devonian.     New  York. 
Chemung,  Lesley.    2d  Pa.  Geol.  Surv.,  Rept.  I,  pp.  8^95.     1875. 

Devonian.     Pennsylvania,  New  York.     Exact  syn.  No.  viii. 
Chemung,  Hotchkiss.    A  Geographical  and  Political  Summary  of  Virginia,  p.  22.    1S76. 

Devonian.     Virginia.     Included  in  Devonian  or  Old  Red  Sandstone.     Exact  syn. 
Vergent  (Formation  ix,  Rogers). 
Chemung,  Ashbumer.     Am.  Phil.  Soc.,  Proc.,  vol.  xvi,  pp.  526,  549.     1877. 

Devonian.     Appalachian  region.     Exact  syn.  Vergent. 
Chemung  group,  Stevenson.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xv,  pp.  423-430.     1878. 

Devonian.     Pennsylvania.     Part.  syns.  Ponent  series  and  Vergent  series. 
Chemung,  Newberry.    Ohio  Geol.  Surv.,  vol.  iii,  p.  21.     1878. 

Carlx)niferous.     Ohio,  Pennsylvania. 
Chemung  group.  Miller.     Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  iv,  no.  iv,  p.  289.     1881. 

Silurian. 
Chemung,  White.     2d  Pa.  Geol.  Surv.,  Rept.  G\  pp.  73-79.     1881. 

Devonian.     Pennsylvania.     Includes  Cascade  sandstone.     Part.  syn.  No.  viii. 
Chemung,  Piatt.    2d  Pa.  Geol.  Surv.,  Rept.  T,  pp.  27-29.     1881. 

Devonian.    Pennsylvania. 
Chemung,  White.     2d  Pa.  Geol.  Surv.,  Rept  Q*,  pp.  117-118.     1881. 

Devonian.     Pennsylvania. 
Chemung,  White.     2d  Pa.  Geol.  Surv.,  Rept.  G«,  pp.  104-106.     1882. 

Devonian.     Pennsvlvania.     Included  in  No.  viii. 
Chemung  group,  Williams.    Am.  Jour.  Sci.,  3d  ser.,  vol.  xxv,  pp.  97-104.     1883. 

Devonian.     Mississippi  Valley,  New  York. 
Chemung,  White.     2d  Pa.  Geol.  Surv.,  Rept.  G',  pp.  67-83.     1883. 

Devonian.     Pennsylvania.     Includes  Portage.     Exact  syn.  No.  viii. 
Chemung,  Ewing.    .2d  Pa.  Geol.  Surv.,  Rept.  T*,  pp.  433-434.     1884. 

Devonian.     Pennsylvania.     Exact  syn.  No.  viiic. 
Chemung,  Lilley.     Am.  Phil.  Soc,  Proc.,  vol.  xxi,  p.  304.     1884. 

Devonian.     Pennsylvania. 
Chemung,  Claypole.     2d  Pa.  Geol.  Surv.,  Rept.  P,  pp.  70-72.     1885. 

Devonian.     Pennsylvania. 
Chemung,  White.     2d  Pa.  Geol.  Surv.,  Rept.  T\  i>[).  99-104.     1885. 

Devonian.    Pennsvlvania. 
Chemung,  Ashbumer.     2d  Pa.  Geol.  Surv.,  Rejjt.  R^  p.  377.     1885. 

Devonian.     Pennsylvania.     Exact  syn.  Vergent. 
Chemung,  Hall.     Am.  Assoc.  Adv.  Sci.,  Proc,  vol.  xxxiii,  pt.  ii,  p.  417.     1885. 

Devonian.     Pennsylvania,  New  York. 
Chemung,  Stevenson.     Am.  Phil.  Soc,  Proc,  vol.  xxi,  pj>.  135,  139.     1885. 

Devonian.     V^irginia. 
Chenmng,  Lilley.     Am.  Phil.  Soc,  Proc,  vol.  xxiii,  p.  291.     1886. 

Devonian.     Pennsylvania. 
Chemung,  Williams.     U.  S.  Geol.  Surv.,  Bull.,  No.  41,  pp.  51-104.     1887. 

Devonian.     New  York. 
Chemung,  Stevenson.     Am.  Phil.  Soc,  Proc,  vol.  xxiv,  p.  81.     1887. 

Devonian.     Vii^nia. 
Chemung  group.  Miller.     North  American  Geol.  and  Pal.,  p.  64.     1889. 
Chemung,  Stevenson.     Am.  Assoc.  Adv.  Sci.,  Proc,  vol.  xl,  p.  219.     1891. 

Devonian.    Appalachian  region.    Jnciudes  Portage,  Chemung,  CatakVW. 
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Chemung,  WillianiH.    U.  S.  Geol.  Surv.,  Bull.,  No.  80,  p.  121.    1891. 

Devonian. 
Chemung,  Harris.     Am.  Geol.,  vol.  vii,  p.  165.     1891. 

Devonian.    New  York. 
Chemung,  Prosser.    Am.  Jour.  Sci.,  3d  ser.,  vol.  xliv,  pp.  210-221.     1892. 

Devonian.     Pennsylvania. 
Chemung,  Lesley.    2<1  Pa.  Geol.  Surv.,  Final  Rept,  voL  ii,  pp.  1371-1566.     1892. 

Devonian.     Pennsylvania.     Exact  syn.  No.  viiig. 
Chemung,  Stevenson.     Am.  Geol.,  vol.  ix,  p.  6.     1892. 

Devonian.    Appalachian  region.    Included  in  Upper  Devonian.    Includes  Portage, 
Chemung,  Catskill. 
Chemung,  Prosser.    (Jeol.  Soc.  Am.,  Bull.,  vol.  iv,  pp.  100-108,  116.     1893. 

Devonian.     New  York. 
Chemung  formation,  Darton.    Am.  Jour.  Sci.,  3d  ser.,  vol.  xlv,  pp.  203-209.    1893. 

Devonian.     New  York. 
Chemung,  Williams  and  Clark.    Maryland:  Its  Resources,  Industries,  and  Instita- 
tions.     1893. 

Devonian.     Maryland.     Part.  syn.  No.  viii. 
Chemung  group.  Hall.     N.  Y.  State  Geol.,  12th  Ann.  Rept,  pp.  33-35.     1893. 

Devonian.     New  York. 
Chemung,  Prosser.     U.  S.  (reol.  Sur\\,  Bull.,  No.  120,  p.  78.     1894. 

Devonian.     New  York,  Pennsylvania.     Included  in  Upper  Devonian.     Includes 
Montrose  shales,  Delaware  flags.  New  Milford  shale,  Staruoca  sandstone. 
Chemung  series,  Prosser.     N.  Y.  State  Geol.,  15th  Ann.  Rept,  pp.  83-222.     1897. 

Devcmian.     New  York. 
Cliemung  group,  Luther.     N.  Y.  State  Geol.,  15th  Ann.  Rept,  pp.  284-286.     1897. 

Devonian.     New  York. 
Chemung,  Prosser.     Roch.  Acad.  Siu.,  Proc,  vol.  ii,  pp.  50-124.     1898. 

Devonian.     New  York. 
Chenmng  group,  Luther.     N.  Y.  State  Geol.,  16th  Ann.  Rept,  p.  225.     1899. 

Devonian.     New  York. 
Cliemung,  Pros-ser.     N.  Y.  State  Geol.,  17th  Ann.  Rept,  pp.  67-315;   N.  Y.  State 
Mus.,  51st  Ann.  Rept.,  vol.  ii,  pp.  67-315.     1899. 

Devonian,  New  York. 
Chemung  IhmIs,  White.     W.  Va.  (feol.  Sur\'.,  vol.  i,  p.  208.     1899. 

Devonian.     \Ve.st  Virginia. 
ChengHKratona  series,  Hall.     Am.  Assm'.-Adv.  Sci.,  Proc,  vol.  xlix,  p.  191.     1900. 

(ireut  l^kes  region. 
Cherokee  slates,  Kerr.     N.  C.  ( Jeol.  Surv.,  Rept  1866-67,  p.  29.     1869. 

North  Carolina.     Exact,  syn.  Linville  slates. 
( ■herokee  shales,  llaworth  and  Kirk.     Kan.  Univ.  Quart.,  vol.  ii,  pp.  105-106.    1894. 

Carboniferous.     Kansas. 
Cherokee  shales,  llaworth.     Kan.  Univ.  Quart,  vol.  iii,  pp.  272-273.     1895. 

Carlxmiferous.     Kansas,  etc. 
Cherokee  shales,  Haworth.     Am.  Jour.  Sci.,  3(1  ser.,  vol.  i,  pp.  455-456.     1895. 

CarlK)niferous.     Kansa.**.     Included  in  Coal  Measures. 
Cherokee  shales,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  pp.  160-151,  221-224. 
1S96. 

Carboniferous.     Kansas. 
Cherokee  shales,  Adams.     Kan.  Univ.  (Jeol.  Surv.,  vol.  i,  pp.  18-21.     1896. 

Carboniferous.     Kansas.     Included  in  Coal  Measures. 
Cherokee  shales,  Haworth.     Kan.  Univ.  Geol.  Surs\,  vol.  i,  pp.  37-40.     1896. 

Carboniferous.     Kansas. 
Cherokee  shales.  Kirk.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  pp.  72-73.     1896. 

Carlnjinieroim.     Kansas. 
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Cherokee  shale,  Marbat    Mo.  Geol  Sulry.,  vol.  xii,  pt.  ii,  pp.  32-33, 34-70, 119-121, 
124-156, 162-163, 209, 212, 267.    18^^: 

Upper  Carboniferons.    Missoari.    Incli:<lett  in  Des  Moines  series. 
Cherokee  shales,  Shepard.    Mo.  Geol.  Surv  *,^*p}t'  3cii,  pp.  195, 197.     1898. 

Lower  Carboniferous.    Missouri.  *^/'  ' 

Cherokee  stage,  Shepard.    Mo.  Geol.  Surv.,  vol.  xii;  p.  49,     1898. 

Upper  Carboniferous.    Missouri.     Included  in  Des  MiSines  series.     Includes  Gray- 
don  sandstone.  ',    - 
Cherokee  shales,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  iii,  pp.  "21-30, 89, 92, 94, 99. 
1898. 

Carboniferous.     Kansas.    Included  in  Lower  C-oal  Measures.  -,   .    . 

Cherokee  shales,  Keyes.     Iowa  Acad.  Sci.,  Proc.,  vol.  vii,  p.  84.     1900!  : 

Carboniferous.     Mississippi  Valley.     Included  in  Coal  Measures. 
Cherry  limestone  bed,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  Rept,  p.  395.     IS^IS." 

Carboniferous.    Texas.     Included  in  Canyon  Division. 
Cherry  Creek  beds,  Peale.    U.  8.  Geol.  Surv. ,  Geol.  Atlas  of  U.  S. ,  Folio  No.  24.    1896. 

Algonkian.    Montana. 
Cherry  Ridge  group.  White.    2d  Pa.  Geol.  Surv.,  Rept.  G*,  pp.  64-66.     1881. 

Devonian.    Pennsylvania.    Included  in  Catekill. 
Cherry  Ridge  group.  White.     2d  Pa.  Geol.  Surv.,  Rept.  G«,  pp.  95-97.     1882. 

Devonian.    Pennsylvania.     Included  in  Catskill. 
Cherry  Ridge  conglomerate,  Lesley.     2d  Pa.  Geol.  Sur\'.,  Final  Rept.,  vol.  ii,  pp.^ 
1579-1580.     1892. 

Devonian.    Pennsylvania.     Included  in  Catskill,  No.  ix. 
Cherry  Ridge  group,  Prosser.     U.  S.  Geol.  Surv.,  Bull.  No.  120,  p.  78.     1894. 

Devonian.     New  York,  Pennsylvania.     Included  in  Catskill  (Upper  Devonian). 
Chenyvale  shales,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  iii,  pp.  47-48, 102.    1898. 

Carboniferous.    Kansas. 
ChoMipeake,  McGee.    U.  S.  Geol.  Surv.,  12th  Ann.  Rept.,  pt.  i,  p.  410.     1891. 

Tertiary.    Atlantic  Coastal  Plain.    Includeil  in  Miocene. 
Chesapeake,  Darton.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  pp.  431,  435,  443.     1891. 

Tertiary.     Virginia,  Maryland.     Included  in  Miocene. 
Chesapeake,  Dall  and  Harris.     U.  S.  Geol.  Soc.,  Bull.  No.  84,  pp.  54,  68, 123.     1892. 

Tertiary.    Atlantic  coast. 
Chesapeake,  Darton.    U.  S.  Geol.  Surv.,  Baltimore,  Md.,  Geologic  Sheet.     1892. 

Tertiary.     Maryland.     Included  in  Neocene. 
Chesapeake  group,  Dall.    Wagner  Free  Inst.  Sci.,  Trans.,  vol.  iii,  pt.  ii,  p.  209.    1S92. 

Miocene.     Virginia,  Maryland,  Florida,  etc. 
Chesapeake,  Williams  and  Clark.     Maryland:  Its  Resources,  Industries,  and  Insti- 
tutions, pp.  77,  80-82.     1893. 

Tertiary.     Maryland.    Included  in  Miocene. 
Chesapeake,  McGee,  Williams,  and  Darton.     Int.  Cong,  of  Geol.,  5th  sess.,  pp.  236, 
246-247.     1893. 

Tertiary.    Maryland,  District  of  Columbia. 
Chesapeake,  Dall  and  Stanley-Brown.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  pp.  147,  167. 
1894. 

Tertiary.    Florida.     Included  in  Miocene. 
Chesapeake,  Clark.    N.  J.  Geol.  Surv.,  Rept.  1894,  p.  339.     1894. 

Neocene.    New  Jersey. 
Chesapeake,  Darton.    U. 8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folios  Nos.  13,  23.    1894, 
1896. 

Tertiary.     Viiiginia,  Maryland.    Included  in  Neocene. 
Chesapeake,  Clark.    Johns  Hopkins  Univ.  Circ.,  No.  121,  pp.  6-8.     1895. 

Tertiary.    New  Jersey.    Inc]ude<J  in  3fiocene. 
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_  • » 
Chesapeake  fonriation,  Shattuek.     Johns  IJopkijis  Univ.  Circ,  No.  xv,  p.  15.     1895. 

Neocene.     New  Jersey.  ''.    •-* 

Che8ai)eake,  Darton.     U.  S.  Geol.  Siirvtj  Buh.,  No.  KW,  pp.  41,  119,  126,  163.     1896. 

Tertiary.     Atlantic  Coastal  Plain,  Vii^lw<^e*^  iJi  Neocene. 
Chesapeake,  Clark.     Md.  Geol/Sury;,  vol.  i,  p.  156.     1897. 

Neo(;ene.     Maryland.      •  *.    * 
Chesapeake  formation,, ^Jarir* '  "Md.  Geol.  Sur\'.,  vol.  i,  p.  197.     1897. 

Tertiary.     Maryland.  ^  jirfcluded  in  Neocene. 
Cheshire  (luartzitt'^  Emerson.     U.  8.  Geol.  8urv.,  Geol.  Atlas  of  U.  S.,  Hawley  sheet 

1H92.  y.[\  y 

Cambrijjjn-;  -."ISassachusetts.     Part.  syn.  Stockbridge  limestone. 
CheshgMi  qitartzite,  Emerson.     U.  S.  Geol.  Surv.,  Bull.  No.  159,  p.  78.     1899. 

(^i-giTiriain.     Massachusetts. 
'C^et^teTy  Swallow.     Am.  As.**()c.  Adv.  Sci.,  Proc.,  vol.  ii,  p.  5.     1857. 

'<t:?arboniferous.     Missouri. 
Chester,  Worthen.     Am.  Assoc.  Adv.  Sci.,  Pn)c.,  vol.  xiii,  p.  312.     1860. 

Carboniferous.     Illinois. 
Chester  group,  Worthen.     111.  Geol.  Surv.,  vol.  i,  pp.  41-42,  77-83,  284-292,  305-308, 
321.     1866. 

Carl)oniferous.     Illinois.     Includes  Ferruginous  sandstone. 
Chester  group,  Engelmann.     111.  (tCoI.  Surv.,  vol.  i,  pp.  381-397,  414-417,  438-447, 
460-477.     ISm. 

Car]x)niferous.     Illinois. 
Chester  group,  Worthen.     III.  Geol.  Surv.,  vol.  iii,  pp.  44-50,  65-68.     1868. 

Carl)oniferous.     Illinois. 
Chester  limestone,  Engelmann.    St.  Louis  Acad.  Sci.,  Trans.,  vol.  ii,  p.  189.     1868. 

Lower  Carboniferous.     Illinois. 
Chester  group,  Broadhead.     Mo.  Geol.  Surv.,  Kept.  1873-74,  p.  24.     1874. 

Carl)oniferous.     Missouri.     Included  in  lA)wer  Carboniferous,  Mountain  limestone. 
Chester  group,  Cox.     111.  (Jeol.  Surv.,  vol.  vi,  pp.  221-223.     1875. 

(•arboniferous.     Illinois. 
Chester  group,  Norwood.     Ky.  (ieol.  Surv.,  \o\.  i,  new  ser.,  pp.  366-371.     1876. 

Carboniferous.      Kentucky.     Includt^l    in    L(3wer    ('arlwniferous.      Exact  syn. 
Chester  group  of  Illinois. 
Chester  group,  Shaler.     Ky.  Geol.  Surv.,  vol.  iii,  new  ser.,  pp.  ^.82-183.     1877. 

Carlnmiferous.     Kentuckv.     Included  in  Sub-Carboniferous  limestone. 
Chester  group,  Smith.     Ala.   Geol.   Surv.,  Kei)t.   1877-78,  pp.  16,  21,  24,  .37.  39,  64. 
1879. 

Carboniferous.     Alabama.     Exa<!t  syn.  Mountain  limestone. 
Chester  group,  McCalley.      Ala.  (ieoi.  Surv.,  Kept.   1879-80,  pp.  77,  128,  i:j:^,  144 
1881. 

C^arlxiniferous.     Alabanja.      Included  in  Sub-Carboniferous.     Exact  svn.  Moun- 
tain  limestone. 
Chester  group,  Worthen.     111.  Geol.  Surv.,  vol.  vii.  pp.  34  et  se<^.     1883. 

Carboniferous.     Illinois.     Included  in  Lower  Carl K»niferous. 
Chester  series,  Vugdes.     N.  Y.  Acad.  Sci.,  Annals,  vol.  iv,  j).  73.     1889. 

Carboniferous.     Mississi])pi  Valley. 
Chester,  Ladd.     Mo.  (Jeol.  Surv.,  Bull.,  No.  3,  pp.  14,15.     1890. 

Lower  Carboniferous.     Mi.ssouri. 
Chester,  Hopkins.     Ark.  (ieol.  Surv.,  1800,  vol.  iv,  p.  55.     1890. 

Carboniferous.     Arkansas.     Iiiclude<l  in  Lower  Carl)oniferous. 
Chester  shale  and  limestone,  Sullivan.     Ky.  (Jeol.  Surv.  (Proctor),  Geol.  of  Jac'kson 
and  Rockcastle  counties.    *iS91. 

C  'arlKJuiferous.     K  on  t  ncky . 
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Chester  group,  Orton.    Ky.  Greol.  Surv.,  Rept.  on  Petroleum,  etc.,  p.  135.     1891. 

CarVx)niferousi.     Kentucky. 
Cheeter,  Nicklee.    Am.  Geol.,  vol.  vii,  p.  47.     1891. 

Carboniferous.    Illinoig.     Included  in  Sub-Carboniferous. 
Cbei*ter  amphibolite,  Emerson.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,   Hawley 
sheet.     1892. 

Silurian.     Massachusetts. 
Chester  shale,  Keyes.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  pp.  283,  295,  297.     1892. 

Lower  Carboniferous.    Missouri.     Exact  svn.  Kaskaskia. 
Chester  shales,  Keyes.    Mo.  Geol.  Surv.,  vol.  iv,  pp.  30,  76.     1894. 

Lower  Carboniferous.    Missouri.    Includecl  in  Kaskaskia  stage. 
Chester  amphibolite,  Emerson,     (ieol.  Soc.  Am.,  Bull.,  vol.  vii,  p.  5.     1895. 

Cambrian?    Massachusetts.    Part.  syn.  Sto(!kbridge  limestone. 
Chester  amphibolite,  Emerson.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  50. 
1898. 

Silurian.    Massachusetts. 
Chester  amphibolite,  Emerson.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxix,  pp.  78-1 16.     1898. 

Silurian.     Massachusetts.    Included  in  Lower  Silurian. 
Chesterfield  group,  Shaler  and  Woodworth.     U.  S.  Geol.  Surv.,  19th  Ann.  Rept., 
pt.  ii,  pp.  435-436.     1899. 

Juratrias.     Virginia.     Includes  Otterdale  sandstone  and  Vinita  beds. 
Chester  Valley  limestone,  Lesley.     2d.  Pa.  Geol.  Surv.,  Rept.  C^,  pp.  113-135. 
188:i. 

Silurian.     Pennsylvania.     Exact  syns.  Formation  No.  ii.  Auroral;  Cal(!iferous, 
Chazy,  and  Trenton  of  New  York. 
Chestnut  Hill  group,  Hall.    2d  Pa.  Geol.  Surv.,  Rept.  C«,  pp.  24-27.     1881. 

Pennsvlvania. 
Chestnut   Hill  subdivision,  Lesley.     2d  Pa.     Geol.  Surv.,  Final  Rept.,  vol.  i,  pp. 
123-124.     1892. 

Archean.    Pennsylvania. 
Chestnut  Hill  schists.  Rand.     Phil.  Acad.  Nat.  Sci.,  Proc.  1900,  pp.  275-276.     1900. 

Pennsvlvania. 
Cheyenne  sandstone,  Cragin.     Washburn  Coll.  I^b.  Nat.  Hist.,  Bull.,  vol.  ii,  pp. 
65-68.     1889. 

Kansas.     Exact  syn.  Trinity  division  of  Texas  and  Arkansas. 
Cheyenne  sandstone,  Cragin.     Am.  Geol.,  vol.  vi,  p.  233.     1890. 

Cretaceous.     Kansas.     Exact  syn.  Trinity. 
Cheyenne  sandstone,  Cragin.     Washburn  Coll.  I^b.  Nat.  Hist.,  Bull.,  vol.  ii,  pp. 
69-80.     1890. 

(Jretaceous.     Kansas. 
Cheyenne,  Cragin.     Am.  Geol.,  vol.  vii,  p.  179.     1891. 

Cretaceous.    Texas. 
Cheyenne  sandstone,  Cragin.     Am.  Geol.,  vol  xvi,  p.  361.     1895. 

Cretace<3us.     Kansas.      Included  in  Belvidere  beds.     Includes  Elk  Creek  beds, 
Coral  sandstone. 
Cheyenne  sandstone.  Hill.     Am.  Jour.  Sci.-,  3(1  ser.,  vol.  1,  pp.  207-234.     1895. 

Cretaceous.  Kansas,  Oklahoma,  New  Mexico.     Included  in  Conjaiuhe  neries. 
Cheyenne  sandstone,  Prosser.     Kan.  Univ.  Geol.  Surv.,  vol.  ii,  pp.  112-114.     1897. 

Lower  Cretaceous.     Kansas.     Included  in  Comanche  neries. 
Cheyenne  sandstone,  Gould.      Am.  Jour.  Sci.,  4tli  ser.,   vol.  v,  pp.  169,  173,   174. 
1898. 

Cretaceous.     Kansas.     Included  in  Comanche  series. 
Cheyenne  sandstone,  Prosser.    Kan.  Univ.  Quart.,  vol.  viii,  pp.  135-136.     1899. 

Cretaceous.    Kansas. 
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Ohickamaiijga  limestone,  Hayes.    Geo).  Soc.  Am.,  Bull.,  vol.  li,  p.  143.     1890. 

Silurian.    Tennessee.    Exact  Syn.  Trenton  ? 
Chickamauga,  Hayes.     Ala.  Geol.  Surv.,  Bull.,  No.  4,  p.  42.     1892. 
Silurian.     Alabama.     Includes  Nashville  or  Cincinnati,  Trenton,  and  Chazy  of 
Smith;  Nashville,  Trenton  or  Lebanon  of  Safford. 
Chickamauga  series,  Spencer.     Ga.  Geol.  Surv.,  The  Paleozoic  Group,  pp.  46, 82,  113 
116,  120, 124,  131,  141.     1893. 
Silurian,    (reoi^.    Included  in  Hudson,  Trenton,  and  Chazy.    Includes  Rock- 
smart  slate,  Maclurea  limestone. 
Chickamauga  limestone,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folios 
Nos.  12,  26.     1894,  1896. 
Silurian.     Kentucky,  Virginia,  Tennessee. 
Chickamauga,  Hayes.     Geol.  Soc.  Am.,  Bull.,  vol.  vi,  p.  469.     1894. 

Silurian.    Georgia,  Alabama. 
Chickamauga  limestone,  Hayes.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folios  Nos. 
2,  4,  6,  8,  19,  20,  21,  22,  35.     1894,  1895,  1896. 
Silurian.    Georgia,  Tennessee,  Alabama. 
Chickamauga  limestone,  Keith.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folios  Nos. 
16,  25,  27.     1895,  1896. 
Silurian.    Tennessee,  North  Carolina. 
Chickamauga  limestone,  Keith.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  33. 
1896. 
Silurian.    Tennessee.     Part.  syns.  Trenton  and  Nashville  groups. 
Chickamauga  limestone,  Hayes.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.   S.,   Folio 
No.  35.     1896. 
Silurian.    Alabama.     Exact  syns.  Trenton  or  Pelham  limestone  of  Smith,  Trenton, 
Lebanon,  or  Maclurea  limestone  of  Safford. 
Chickamauga  limestone,  Campbell.     II.  S.  Geol.  Surv.,  Geol.  Atlas  of  U,  S.,  Folio 
No.  44.     1897. 
Silurian.     Virginia,  West  Virginia. 
Chickamauga  limestone,  Campl^ll.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio 
No.  59.     1899. 
Silurian.     Virginia,  Tennessee. 
Chickasaw  fomiation,  Dall.     U.  S.  Geol.  Sur^^,  18th  Ann.  Kept.,  pt.  ii,  pp.  344-345. 
1898. 
Tertiary.     Gulf  States.     Included  in  Eocene.     Part.  syn.  Lignitic  group. 
Chickasawan  stage,  Vaughan.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxix,  p.  25.     1900. 
Tertiary.     Gulf  States.     Includeil   in    Eocene.     Includes   Nanafalia,   Bluff  beds, 
Greggs  Landing  IxhIs,  Bashi  or  Woods  Bluff  lyedsy  Hatchetebigbee  Bluff  beds. 
Chico  group,  Whitney.     Geol.  Surv.  of  Cal.,  Paheontology,  vol.  ii,  Preface,  p.  xiii. 
1869. 
Cretaceous.     California. 
Chico  group,  Diller.     Science,  vol.  v,  p.  43.     1885. 

Tertiary.     California. 
Chico-Tejon,  White.     U.  S.  (Jeol.  Surv.,  Bull.,  No.  51,  p.  28.     1889. 

Tertiary,  Cretaceous.     Oregon,  Washington. 
Chico  beds,  Diller.     V.  S.  Geol.  Surv.,  8th  Ann.  Kept,  pt.  i,  p.  407.     1889. 

Cretaceous.     California. 
Chico-Tejon  series.  White.     U.  S.  Geol.  Surv.,  Bull.,  No.  82,  pp.  192,  264.     1891. 

Cretaceous.     Pacific  coast.     InchRUHl  in  Tpper  Cretaceous. 
Chico  IxKls,  Diller.     Geol.  Soc.  Am.,  Bull.,  vol.  iv,  p.  205.     1893. 

Cretaceous.     California.  ^ 

Chico,  Stanton,     (fwl.  S<k\  Am.,  Bull.,  vol.  iv,  p.  245.     1893. 
Cretaceous.     C/aliforuia. 
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Chioo  bedfl,  Diller  and  Stanton.    Geol.  Soc.  Am.,  Bull.,  vol.  v,  pp.  435,  444.     1894. 

Cretaceous.    California.    Includes  Wallala  beds. 
Chico,  Emmons  and  Merrill.    Geol.  Soc.  Am.,  Bull.,  vol.  v,  pp.  496,  500.    1894. 

Cretaceous.    Mexico. 
Chico  formation.  Turner.    U.  S.  Greol.  Surv.,  14th  Ann.  Bept.,  pt.  ii,  p.  458.    1894. 

Cretaceous.    California. 
Chico,  Turner.    Am.  Geol.,  vol.  xiii,  p.  234.     1894. 

Cretaceous.    California. 
Chico-Tejon  series,  Turner  and  Stanton.    Am.  Geol.,  vol.  xiv,  p.  92.    1894. 

Cretaceous.    Tertiary.    California. 
Chico-Tejon  formation,  Marcou.    Am.  Geol.,  vol.  xix,  pp.  121-125.    1897. 

Cretaceous. 
Chico  formation,  Fairbanks.    Jour,  of  Geol.,  vol.  vi,  pp.  560-561.     1898. 

Cretaceous.    California. 
Ohicopee  shale,  Emerson.    Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  452.     1891. 

Trias.     Massachusetts. 
Chicopee  shale,  Emerson.    Geol.  Soc.  Am.,  Bull.,  vol.  viii,  p.  62.    1897. 

Trias.    Massachusetts. 
Chicopee  shale,  Emerson.    U.  S.  Geol.  Surv.,  Mon.,  vol.  xxix,  p.  370.    1898. 

Juratrias.    Massachusetts.    Included  in  Connecticut  River  sandstone. 
Chicopee  shale,  Emerson.    U.  S.  Geol.  Surv.,  Atlas  of  U.  S.,  Folio  No.  50.     1898. 

Juratrias.    Massachusetts. 
Chikis  quartzite,  Frazer.    2d  Fsl  Geol.  Surv.,  Bept.  C*,  pp.  6-8,  19-20.    1880. 

Cambrian?    Pennsylvania.    Exactsyn.  Primal  sandstone.    See  Chiques nandstone. 
Chilhowee  sandstone  and  shales,  Safford.    Geol.  Reconn.  of  the  State  of  Tenn., 
Ist  Bept.,  pp.  152-153.     1856. 

Tennessee.    Includes  in  Cambrian  system  (?). 
Chilhowee  sandstone,  Safford.    Geol.  of  Tenn.    pp.  198-203.    1869. 

Silurian.    Tennessee.    Included  in  Potsdam  group. 
Chilhowee  sandstones,  Kerr.    N.  C.  Geol.  Surv.,  Bept.  1866-67,  p.  29.     1869.    North 

Carolina. 
Chilhowee  sandstone,  Killebreu  and  Safford.    Besources  of  Tennessee,  p.  30.     1874. 

Silurian.    Tennessee.    Included  in  Potsdam  group. 
Chilhowee  sandstone,  Bradley.    Am.  Jour.  Sci.,  3d  ser.,  vol.  ix,  p.  283.     1875. 

Cambrian.    Tennessee.    Exact  syn.  Potsdam  sandstone. 
Chilhowee  sandstone.  Little.    Handbook  of  Ga.,  Com.  of  Agric.  1876,  p.  41.     1876. 

Silurian.    Georgia.     Included  in  Lower  Primordial. 
Chilhowee  sandstone  series,  Spencer.    Ga.  Geol.  Surv.,  Ist  Bept.  of  Prog.,  1890-91. 
1891. 

Cambrian.    Georgia.    Exact  syn.  Weisner  quartzite. 
Chilhowee,  Walcott.     U.  S.  Geol.  Surv.,  Bull.,  No.  81,  p.  251,  300.     1891. 

Cambrian.     Appalachian  region.     Included  in  Lower  Cambrian.     Exact  syn. 
Granular  quartz. 
Chilhowee,  Spencer.    Ga.  Geol.  Surv.,  The  Paleozoic  group,  pp.  35,  77.     1893. 

Cambrian.    Georgia.    Included  in  Lower  Cambrian. 
Chilhowee  group,  Keith.     Wash.  Phil.  Soc.,  Bull.,  vol.  xii,  pp.  72,  75.     1895. 

Tennessee.    Included  in  Cambrian. 
Chilhowee  series,  Hayes.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  20. 
1895. 

Cambrian.    Tennessee.    Includes  Sand^uck  Hhale,  Starr  conglomerate,  Coi'hran 
conglomerate,  Nichols  shale,  Nebo  sandstone,  Murray  shale. 
Chipola  beds,  Ball.    Wagner  Free  Inst.  Sci.,  Trans.,  vol.  iii,  pt.  ii,  p.  209.    1892. 

Miocenj.    Florida.    Included  in  Miocene  (Chipola  epoch),  Tampa  grouv),    VwrV. 
syn.  Tampa  group. 
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Chipola  marl,  Dall  and  Harris.     U.  S.  Geol.  Sur\\,  Bull.  84,  p.  122.     1892. 

Tertiary.    Florida.     Include<l  in  Miocene. 
Chipola  marl,  Dall  and  Stanley-Brown.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  pp.  147,  165. 
1894. 

Tertiary.     Florida.     Included  in  Miocene. 
Chipola  beds,  Dall.     U.  S.  Nat.  Mus.,  Proc,  vol.  xviii,  p.  23.     1895. 

Tertiary.   Florida. 
Chippewa  Valley  quartzites.  Van  Hise.     Int.  Cong,  of   Geol.,  5th  eees.,  pi.  xiv. 
1893. 

Algonkian.     Lake  Superior  region.     Included  in  Huronian. 
Chipi>e\va  quartzites,  Walcott.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  222.     1899. 

Algonkian.     Wisconsin.      Included   in  Upper  Huronian.      Part.  syns.  Penokee, 
Tjiper  Maniuette,  Animikie. 
Chiques  sandstone,  I^sley.     2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  i,  p.  165.     1892. 

Cambrian.     Pennsylvania.     Included  in  No.  1.     See  Chikis  quartzites. 
Chitistone  limestone,  Rohn.     U.  S.  Geol.  Surv.,  21st  Ann.  Rept.,  pt,  ii,  p.  426.     1900. 

Ala.'^ka. 
Chloritic  formation,  Dana.     Am.  Jour.  Sci.,  3d  ser.,  vol.  x,  pp.  119-122.     1875. 

Connecticut. 
Choctaw  limestone,  Cragin.     Colo.  College  Stud.,  vol.  v,  p.  41.     1894. 

Cretaceous.     Texas.     Included  in  Main  street  limestone. 
Chouteau  limestone.  Swallow.     Mo.  Geol.  Surv.,  Ist  and  2d  Ann.  Repts.,  pp.  101, 
176,  194.     1855. 

Devonian.     Missouri.     Include<l  in  Chemung. 
Chouteau  limestone,  Shumard.     St.  Ix)uis  Acad.  Sci.,  Trans.,  vol.  i,  p.  408.     1857. 

Missouri.     Included  in  Chemung  group. 
Chouteau  limestone,  Meek  and  Worthen.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxii,  p.  174. 
1861. 

Carboniferous?    1  llinois. 
Chouteau  limestone,  Shumard.     Mo.  (tcoI.  Surv.  Repts.,  1855-1871,  pp.  45,  295.     1873. 

Carboniferous.     Missouri.     Included   in  Chemunj;  group.     lA>wer  Carboniferous. 
Chouteau  limestone,  Meek.     Mo.  Geol.  Surv.  Repts.,  1855-1871,  p.  174.     1873. 

Carboniferous.     Missouri.     Included  in  Ix)wer  Carboniferous. 
Chouteau  group,  Broadhead.     Mo.  (Jeol.  Surv.  Rept.,  187;W4,  pp.  26-65.     1874. 

Carboniferous.     Mi.^souri.     Includeilin  I^ower  Carl>oniferous,  Mountain  limestone. 
Includes  Chouteau  limestone,  Vernicular  sandstone.  Lithographic  limestone. 
Kxact  syns.    Chemung  group,  Kin<lcrhook  group. 
Chouteiui  group,  Broadhead.     St.  I^niis  Acad.  Sci.,  Trans.,  vol.  iii,  pp.  219,  220.     1878. 

Carlx)nifer()us.      Missouri.      Includes  Chouteau   limestone,  Vernicular  sandstone, 
and  the  Lithographic*  limestone.     Kxact  syn.  Kinderhook  group. 
Chouteau,  Rowley.     Anj.  Geol.,  vol.  iii,  pp.  111-116.     1889. 

Carboniferous.     Missouri. 
Chouteau,  l^dd.     Mo.  (Jeol.  Surv.,  Bull.  No.  3,  pp.  14, 15.     1890. 

I^jwer  Carboniferous.     Missouri.     Kxiu-t  svn.  Waverlv. 
Chouteau  group,  Williams.     U.  S.  Gt^_>l.  Surv.,  Bull.,  No.  80,  p.  170.     1891. 

Carboniferous.     IncludcMl  in  Mississij)pian  series.     Includes  Chouteau  limestone, 
Vermicular  sandstone,  and  Lithographic  limestone. 
Chouteau,  Miller.     Mo.  (ieol.  Surv.,  Bull.  No.  4,  p.  6.    1891. 

Lower  Carboniferous.     Missouri.     Kxact  syn.  Waverly,  Marshall,  Kinderhook. 
Chouteau  limestone,  Keyes.     ( ieol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  283.     1892. 

ly(3wer  Carboniferous.     ^lissouri.     Included  in  Kinderhook  beds. 
Chouteau  li^nestone,  Keyes.     I(»wa  ( ieol.  Surv.,  vol.  i,  p.  50.     1893. 

Carboniferous.     Iowa.     Included  in  Kinderhook. 
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Chouteau  group,  Broadhead.    Am.  Greol.,  vol.  xii,  p.  82.     1893. 

Carboniferous.     Miseouri.    Included  in  Mississippian  series.     Includes  Chouteau 
limestone,  Vemicular  sandstone,  Lithographic  limestone. 
Chouteau  limestone,  Keyes.     Mo.  Geol.  Surv.,  vol.  iv,  pp.  30, 50, 57, 76.     1894. 

Lower  Carboniferous.    Missouri.    Included  in  Kinderhook  stage. 
Chouteau  limestone,  Keyes.    Mo.  Geol.  Surv.,  vol.  vii,  pt.  ii,  pp.  390, 395.     1894. 

Lower  Carboniferous.     Missouri.     Included  in  Kinderhook  stage. 
Chouteau  group,  Weller.    Jour,  of  Geol.,  vol.  iii,  pp.  903-917.     1895. 

Carboniferous.    Mississippi  Valley. 
Chouteau  limestone,  Stewart.    Kan.  Univ.  Quart,  vol.  iv,  pp.  161-162.     1896. 

Carboniferous.    Missouri. 
Chouteau  limestone,  Keyes.    St.  Louis  Acad.  Sci.,  Trans.,  vol.  vii,  p.  359.     1897. 

Carboniferous.     Missouri. 
Chouteau  limestone,  Shepard.     Mo.  Geol.  Surv.,  Rept.,  vol.  xii,  pp.  49, 92-100.     1898. 

Lower  Carboniferous.    Missouri.     Included  in  Kinderhook  stage. 
Chouteau  limestone,  Keyes.    Jour,  of  Geol.,  vol.  viii,  p.  318.     1900. 

C-arboniferous.    Mississippi  Valley. 
Chuar,  Walcott.    Geol.  Soc.  Am.,  Bull., vol.  i,  p.  50.     1889. 

Algonkian.     Arizona. 
Chuar,  Walcott.     U.  8.  Geol.  Surv.,  14th  Ann.  Kept,  pt.  ii,  p.  506.     1894. 

Algonkian.    Grand  Canyon  of  Colorado.     Included  in  Grand  Canyon  series. 
Chuar  terrane,  Walcott.    Jour,  of  Geol.,  vol.  iii,  pp.  319-322.     1895. 

Algonkian.    Grand  Canyon  region.     Included  in  Grand  Canyon  series. 
Chuar  terrane,  Walcott.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  215.     1899. 

Algonkian.     Arizona.     Included  in  Grand  Canyon  series. 
Chuar,  Crosby.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  158.     1899. 
Algonkian.    Colorado.     Included  in  Grand  Canyon  group. 
Churchill  Arkose  sandstone,  Tyrrell.    Can.  Geol.  Surv.,  new  ser.,  vol.  ix,  p.  174F. 
1898. 
Cambrian.    Hudson  Bay  region. 
Cimarron  series,  Cragin.    Colo.  College  Stud.,  vol.  vi,  pp.  3,  18-48.     1896. 
Permian.     Kansas.     Includes  Kiger  division  above  and  Salt  Fork  below,  10  forma- 
tions. 
Cimarron  series,  Prosser.     Kan.  Univ.  Quart.,  vol.  vi,  pp.  150-151,  175.     1896. 

Permian  or  Triassic?    Kansas. 
Cimarron  series,  Prosser.     Kan.  Univ.  Geol.  Surv.,  vol.  ii,  pp.  75-95.     1897. 
Carboniferous.     Kansas.     Included  in  Pennian?    IncludeH  Kiger  and  Salt  Fork 
divisions,  comprising  Big  Basin  Hand.stone,  Hackberry  shales,  Day  Creek  dolo- 
mite. Red  Bluff  sandstones,  Dog  Creek  shales,  Cave  Creek  gypsum,  Flower-jxit 
shales,  Cedar  Hill  sandstones.  Salt  Plain  measures  and  Harper  sandstones. 
Upper  Permian. 
Cimarron  series,  Grimsley.     Geol.  Soc.  Am.,  Bull.,  vol.  viii,  p.  228.     1897. 

Pennian.     Kansas. 
Cimarron  series,  Cragin.     Am.  Geol.,  vol.  xix,  pp.  351-363.     1897. 
Permian.     Indian  Territory,  Kansas,  Oklahoma.     Includes  Kiger  and  Salt  Fork 
divisions. 
Cincinnati  limestone,  Mather.     Rept.  State  House  Artesian  Well  at  Columbus,  Ohio. 
p.  6.     1859. 
Ohio. 
Cincinnati  group.  Meek  and  Worthen.     Phil.   Acad.   Nat.   Sci.,   Proc,   vol.   xvii, 

p.  155.     1865. 
Cincinnati  group,  Worthen.     111.  Geol.  Surv.,  vol.  i,  pp.  136-141.     1866. 
Silurian.     Illinois.     Included  in  Ix)wer  Silurian.     Includes  Cai>e  (lirardeau  lime- 
stone, and  Thebes  sandstone  in  southern  Illinois. 


108  NORTH   AMERICAN   GEOLOGIC   FORMATION   NAMES.       tBULum. 

Cincinnati  group,  Whitney.     III.  Geol.  Surv.,  vol.  i,  pp.  172-177.     1866. 

Silurian.     Illinois. 
Cincinnati  group,  Worthen.     111.  Geol.  Surv.,  vol.  iii,  pp.  26-27,  117.     1868. 

Silurian.     Illinoi«i. 
Cincinnati  limestone,  Haymond.     Indiana  Geol.  Surv.,  Ist  Ann.  Rept,  1869,  p.  192. 
1869. 

Indiana. 
Cincinnati  group,  Bannister.     III.  Geol.  Surv.,  vol.  iv,  pp.  121,  140.     1870. 

Silurian.     Illinois. 
Cincinnati  group,  Bradley.     111.  Geol.  Surv.,  vol.  iv,  pp.  200,  216,  233.     1870. 

Silurian.     Illinois. 
Cincinnati  group,  Worthen.     111.  Geol.  Surv.,  vol.  iv,  p.  5.     1870. 

Silurian.     Illinois. 
Cincinnati  group,  Newberry.    Ohio.  Geol.  Surv.,  Rept.  Prog.,  1869,  p.  19.     1870. 

Silurian.    Ohio.     Exact  syn.  Blue  Limestone  group. 
Cincinnati  group,  Newberry.     Ohio  Qeol.  Surv.,  Rept.  Prog.,  1869,  pp.  12,  14.    1870. 

Silurian.    Ohio.    Exact  syn.  Blue  limestone. 
Cincinnati  group,  Newberry.    Ohio  Geol.  Surv.,  Rept  Prog.,  p.  14.     1871. 

Silurian.    Ohio. 
Cincinnati  group,  Shaw.     III.  Geol.  Surv.,  vol.  v,  pp.  35-56,  65-66,  77-78,  98-99, 
110-111,  131-132,  152-154.     1873. 

Silurian.     Illinois. 
Cincinnati  group,  Orton.    Ohio.  Geol.  Surv.,  vol.  i,  pt.  i,  pp.  367,  437.     1873. 

Silurian.    Ohio.     Includes  Lel)anon,  Cincinnati,  and  Point  Pleasant  beds.     Exact 
syns.  Blue  limestone,  Hudson  River. 
Cincinnati,  Newberry.    Ohio  Geol.  Surv.,  vol.  i,  pt.  i,  pp.  103,  116.     1873. 

Silurian.    Ohio.     Includes  Lelmnon,  Cincinnati,  and  Point  Pleasant  beds. 
Cincinnati  group,  Miller.     Cin.  Quart.  Jour.  Sci.,  vol.  i,  pp.  97-115.     1874. 

Silurian.     Ohio  Valley.     Included  in  Ordovician. 
Cincinnati  group,  Borden.     Indiana  Geol.  Surv.,  5th  Ann.  Rept.  1873,  p.  137.     1874. 

Indiana. 
Cincinnati  group,  Broadhead.     Mo.  Geol.  Surv.,  Rept,  1873-74,  p.  28.     1874. 

Silurian.     Miw*<)uri.     Included   in  I^jwer  Silurian.     Exact  svns.  Hudson  River 
and  Utica  Hhalos. 
Cincinnati,  Ortxm.     Ohio.  Geol.  Surv.,  vol.  ii,  p.  662.     1874. 

Silurian.     Ohio. 
Cincinnati  group,  Bradley.     Am.  Jour  Sci.,  3d  ser.,  vol.  ix,  p.  281.     1875. 

Silurian.     Tennessee. 
Cincinnati  group,  Shaler.     Ky.  Gt^ol.  Surv.,  new  ser.,  vol.  iii,  pp.  149-159.     1877. 

Silurian.     Kentuckv. 
Cincinnati  shales  and  limestone,  (.'haml)eriin.      Geol.  of  Wisconsin,  vol.  ii,  p.  314. 
1877. 

Lower  Silurian.     Wisconsin. 
Cincinnati  group,  Newl^erry.     Ohio  Geol.  Surv.,  vol.  iii,  p.  2.     1878. 

Silurian.     Ohio.     Includeil  in  Lower  Silurian. 
Cincinnati  group,  Orton.     Ohio  (ieol.  Surv.,  vol.  iii,  pp.  382,  400,  406.     1878. 

Silurian.     Ohio.     Exact  syn.  Blue  limestone. 
Cinciimati.     Kansas  City  Rev.,  vol.  ii.  No.  xi,  p.  668.     1879. 

Silurian.     Ohio. 
Cincinnati  group,  Miller.     Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  iv,  p.  269.     1881. 

Onlovician. 
Cincinnati  group,  Foerste.     Denison  Univ.  Sci.  Lab.,  Bull.,  vol.  i,  p.  64,  etc     1885. 

Ohio. 
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Cmcinnati  group,  James.    CId.  8oc.  Nat.  Hist.,  Jour.,  vol.  ix,  No.  2,  p.  20.     1886. 

Ordovician. 
Cinciimati  series,  Orton.    Ohio  Geol.  Surv.,  Prelim.  Rept.  Petroleum  and  Inflammable 
Gas,  p.  19.    1886. 

Ohio. 
Cincinnati  group,  James.    Oin.  Soc.  Nat.  Hist,  Jour.,  vol.  x,  No.  2,  pp.  71, 77.     1887. 

Ordovician.    Ohio. 
Cincinnati  group,  Foerste.    Denison  Univ.  Sci.  Lab.,  Bull.,  vol.  iii,  p.  3.     1888. 

Ohio. 
Cindnnati  limestone,  Hopkins.    Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  51.     1890. 

Silurian.    Arkansas. 
Cincinnati,  James.    Am.  Geol.,  vol.  v,  p.  335.    1890. 

Silurian.    Ohio  and  Mississippi  Valley.    Part.  syn.  Maquoketa. 
Cincinnati  group,  James.    Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  xiv.  No.  2,  p.  93.     1891. 

Ordovician.    Ohio. 
Cincinnati  group,  James.    Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  xiv,  No.  i,  p.  45.     1891. 

Lower  Silurian. 
Cincinnati  limestone  and  shale,  Hall  and  Sardeson.     Greol.  Soc.  Am.,  Bull.,  vol.  iii, 
pp.  332,  365.     1892. 

Silurian.    Minnesota.    Includes  Maquoketa  beds  and  Wykoff  beds. 
Cincinnati  group,  Hubbard.    Indiana  Acad.  Sci.,  Proc.,  1885-1891,  p.  68.    1892. 

Lower  Silurian.    Indiana. 
Cincinnati  group,  Hershey.    Science,  vol.  xxii,  p.  202.    1893. 

Silurian.    Illinois. 
Cincinnati  formation,  Foerste.    Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  xviii,no8.  3,4,  p.  163. 
1896. 

Ordovician.    Ohio. 
Cincinnati,  Winchell  and  Ulrich.     Minn.  Geol.  and  Nat,  Hist.  Surv.,  Final  Rept., 
vol.  iii,  pt.  ii,  p.  ci.     1897. 

Lower  Silurian.    Minnesota.    Exact  syn.  Hudson  River. 
Cincinnati  group,  Kindle.    Indiana  Dept.  Geol.  and  Nat.  Res.,  22d  Ann.  Rept., 
1897,  p.  408.     1898. 

Ordovician.    Indiana. 
Cincinnati  beds,  Newsom.    Indiana  Acad.  Sd.,  Proc.  1897,  p.  250.     1898. 

Indiana. 
Cincinnati  rocks,  Ashley.    Indiana  Dept.  Geol.  and  Nat.  Res.,  23d  Ann.  Rept.,  1898, 
p.  77.  1899. 

Lower  Silurian.     Indiana. 
Cincinnatian,  Clarke  and  Schucliert.    Science,  new  ser.,  vol.  x,  pp.  876-877.     1899. 

Silurian.     New  York.    Includes  Utica  shale,  Lorraine  be<l8,  Richmond  beds. 
Cisco  division,  Cummins.    Texas  Geol.  Sur>'.,  2d  Ann.  Rept.,  pp.  374-375.     1891. 

Carboniferous.    Texas.    Included  in  Coal  Measures. 
Cisco  division,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  Rept.,  pp.  402-421.     1893. 

Carboniferous.    Texas.    Includes  Santa  Anna  branch,  No.  18,  Horse  Creek,  Watts 
Creek,  Camp  Colorado,  No.  13,  Stockwether  bed,  Coon  Mountain,  Camp  Creek, 
Saddle  Creek,  Waldrip,  Chaffin,  Parks  Mountain,  Lohn,  Speck  Mountain, 
Bellerophon,  and  Trickham  beds. 
Citadel  series.  Ells.    Geol.  Soc.  Am.,  Bull.,  vol.  i,  p.  465.     1889. 

Ordovician.    Quebec.    Included  in  Quebec  group. 
Citadel  rocks,  Bailey  and  Mclnnes.    Can.  Geol.  Surv.,  new  ser.,  vol.  v,  pt.  i,  pp. 
5M-6M,  13M-14M.    1893. 

Silurian.    Canada.    Included  in  Cambro-Silurian.    Part.  syn.    Trenton- Utica. 
Citico  conglomerate,  Walcott    Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  196.    1894. 

Archean?    Tennessee.    Included  in  Ocoee 
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Citico  conglomerate,  Hayes.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  20. 
1H95. 

Algonkian?    Tennefisee.     Included  in  Ocoee  series. 
Citico  conglomerate,  Keith.    U.  8.  (ieol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folios  Nos.  16, 26. 
1895,  1896. 

Tennessee,  North  Carolina.    Included  in  Ocoee  group. 
Claiborne  (lei)08its,  Conrad.     Phil.  Acad.  Nat.  8ci.,  vol.  vii,  pp.  116-123.     1834. 

Included  in  Eocene. 
Claiborne  sandstone,  C/Onrad.     Phil.  Acad.  Nat.  Sci.,  Proc.,  vol.  iii,  pp.  280-281. 
1846. 

Mississippi.     Included  in  Lower  Eocene. 
Clail)orne,  Connwl.     Phil.  Acad.  Nat.  Sci.,  Proc.,  vol.  vii,  p.  267.     1856. 

Mississippi.     Include<l  in  Eocene. 
Clai]>orne  group,  Hilganl.     Rept.  on  Geol.  and  Agric.  Miss.,  pp.  123-128.     1860. 

Eocene.     Mississippi.     Includes  Siliceous  Claiborne,  Lignitic  clays  and  sands  of 
Northern  Clarke  County?    Part.  syns.  Buhrstone,  Claiborne,  etc. 
Clail)orue  group,  llilgard.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xliii,  p.  33.     1867. 

Tertiary.     Alabama,  Mississippi.     Exact  syn.  Claiborne  group  proper,  or  Calcare- 
ous Clailxjrne. 
Claiborne,  Mell.     Am.  Inst.  Mg.  Engrs.,  Trans.,  vol.  viii,  p.  304.     1880. 

Tertiary.     Alalmma. 
Clail)ornian,  Heilprin.     Phil.  Acad.  Nat.  Sci.,  Proc.,  1882,  p.  184.     1882. 

Included  in  Eocene.     Exact  syn.  Claiborne. 
Claibornian,  Heilprin.     Phil.  Acad.  Nat.  Sci.,  Jour.,  vol.  ix,  pp.  116,  120,  145-147. 
1884. 

Included  in  Tertiarv.  Eo<*ene. 
Claiborne,  Aldrich.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xxx,  pp.  300-303.     1885. 

Tertiary.     Alalmina. 
Claiborne,  Meyer.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xxx,  pp.  421-435.     1885. 

Tertiary.     Gulf  region. 
Clailx)rne,  Smith.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xxx,  p.  272.     1885. 

Tertiary.     Gulf  States. 
Claihome,  Langdon.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xxxi,  p.  206.     1886. 

Tertiary.     MissiKsi])i>i. 
Claiborne  group,  Aldrich.     Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  viii,  p.  256.     1886. 

Tertiarv. 
Claiborne,  Aldrich.     Ala.  Geol.  Surv.,  Bull.,  No.  1,  p.  44.     1886. 

Tertiary.     Alabama. 
ClailM)rne,  Smith.     Ala.  Geol.  Surv.,  Bull.  No.  1,  p.  8.     1886. 

Tertiary.     Alabama. 
Claiborne,  Smith  and  Johnson.     U.  S.  G(K)1.  Surv.,  Bull.  No.  43,  pp.  16,  18,     1887. 

Tertiarv.     Alabama.     Included  in  Middle  I^]<3cene. 
Claiborne  series,  I^ngdon.     Ga.  Geol.  Surv.,  1st  Rept.  Prog.,  p.  96.     1891. 

Tertiary.     (Georgia. 
Claiborne  division,  Spencer.     Ga.  Geol.  Surv.,  1st  Rept.  Prog.,  p.  51.     1891. 

Tertiary.     Georgia.     Included  in  Eocene. 
Claiborne,  Langdon.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  588.     1891. 

Tertiary.     Alabama.     Inclu<led  in  Middle  iv)cene. 
Claiborne  division,  Si)encer.     (ia.  (ieol.  Surv.,  1st  Rept.  Prog.,  1890-91.     1891. 

Tertiary.     (Jeorgia.     Included  in  Middle  Eocene. 
Claiborne,  Clark.     V.  S.  (ieol.  Surv.,  Bull.  No.  SS,  pp.  58,  62,  68.     1891. 

Tertiary.     Alabama,  ^li.^sissippi.     Included  in  Eocene. 
ClailM.)rnc  stage,  Harris.     Ark.  (ieol.  Surv.,  1892,  vol.  ii,  p.  87.     1892. 

Turihiry.     Arkainiva^.     Included  in  Eocene  series. 
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Claiborne,  Smith.    Ala.  Geol.  Siirv.,  Bull.,  No.  2,  pp.  53,  62.     1892. 

Tertiary.     Alaliania. 
Claiborne,  Smith,  Johnson,  and  Langdon.     Ala.  Geol.  Surv.,  Geol.  of  Coastal  Plain 
of  Alabama,  pp.  122, 232,  386,  492,  494.     1894. 
Tertiary.     Alabama.    Included  in  Eocene.    Includes  Claiborne,  Buhrstone. 
Claiborne  stage,  Lower,  Vaughan.     Am.  Geol.,  vol.  xv,  p.  210.     1895. 
Tertiary.     Louisiana.     Included  in  Eocene.     Includes  Mansfield  group,  Arcadia 
clays. 
Claiborne,  Lower,  Vaughan.     U.  S.  Geol.  Surv.,  Bull.  No.  142,  p.  15.     1896. 
Tertiar>'.     Louisiana.    Includeti  in  Eocene.     Includes  Jackson  in  part,  Arcadia, 
Upper  Lignitic  in  part,  Marine  Claiborne,   Lower  Claiborne  in  part,  and 
Mansfield. 
Claibonie-Meridian,  McGee.     U.  S.  Geol.  Surv.,  12th  Ann.  Rept.,  pt.  i,  p.  413.     1896. 

Tertiary.    Coastal  Plain,  (Julf  States.    Included  in  Eocene. 
ClailK)me,  Lower,  Vaughan.     U.  S.  Geol.  Surv.,  Bull.  No.  142,  p.  15.     1896. 
Tertiary.     Lomsiana.     Included  in  Eocene.     Includes  Ostreasellieformis,  Lisbon, 
Buhrstone,  Calcareous  and  Siliceous  Claiborne  beds,  Lerch's  Jackson  Arcadia, 
Upper  Lignitic,  Marine  Claiborne,  and  I^)wer  Lignitic,  Mansfield  grouj). 
ClailKDme  sands,  Dall.     U.  S.  Geol.  Sur\\,  18th  Ann.  Kept.,  pt.  ii,  p.  340.     1898. 

Tertiary.     Alabama.     Included  in  Claibornian  stage,  Eocene. 
Claiborne  stage,  lower,  Harris  and  Veatch.    La.  State  Exp.  8ta.,  pt.  v,  p.  73.    1899. 

Tertiary.    I^uisiana.     Included  in  Eocene. 
Claibt>mian  stage,  Vaughan.    U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxix,  p.  27.     1900. 

Tertiary.    Gulf  States. 
Clarion  group,  Rogers.     Geol.  of  Pa.,  vol.  ii,  pp.  490,  501,  572.     1858. 

Carboniferous.     Pennsylvania.     Included  in  Coal  Measures. 
Clarion  sandstone,  Stevenson.    2d  Pa.  (Jeol.  Surv.,  Rept.  K',  p.  43.     1878. 
Carboniferous.     Pennsylvania.    Included  in  Lower  Productive  series.     Exact  syn. 
Piedmont  sandstone. 
Clarion  sandstone,  Piatt.    2d  Pa.  Geol.  Surv.,  Rept.  H^  p.  323.     1880. 

Carboniferous.     Pennsvlvania. 
Clarion  group,  Chance.     Pa.  Geol.  Surv.,  Rept.  V*,  pp.  49-56.     1880. 

Carboniferous.     Pennsylvania.    Included  in  Lower  Productive  Measures. 
Clarion  coal,  White.    U.  S.  Geol.  Surv.,  Bull.  No.  65,  p.  175.     1891. 
Carboniferous.     Ohio,   Pennsylvania,  West  Virginia.      Included  in  Lower  Coal 
Measures,  Allegheny  River  series.     Includes  Upper  and  Lower  Clarion.    Part, 
syn.  Scrul>gra.ss  coal. 
Clarion  group,  White.     Geol.  Soc.  Am.,  Bull.,  vol.  xi,  pp.  148-150.     1900. 

Carboniferous.     Pennsylvania.     Included  in  Allegheny  series. 
Clark,  Campl)ell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  26.     1896. 

Carboniferous.     Virginia,  West  Virginia.    Included  in  Pottsville  series. 
Clark  formation,  White.     U.  S.  Geol.  Surv.,  20th  Ann.  Rept.,  pt.  ii,  p.  814.     1900. 

Carboniferous.     Virginia,  West  Virginia. 
Clark  County  Littorals,  Hill.     Ark.  (ieol.  Surv\,  1888,  vol.  ii,  pp.  79,  80.     1888. 

Cretaceous.     Arkansas.     Included  in  Upper  Arenaceous  beds. 
Clarke's  Mill  shale,  Lesley.     2d  Pa.  Geol.  Surv. ,  Final  Rept. ,  vol.  ii,  pi).  969-970, 972. 
1892. 
Silurian.     Pennsylvania.     Included  in  No.  vi.     Includes  Pentamerus  limestone, 
Delthyris  shale. 
Clarksburg:  limestone.  White.     U.  S.  Geol.  Surv.,  Bull.  No.  65,  p.  88.     1891. 
Carboniferous.     Pennsylvania,  West  Virginia.     Included  in  Barren  Measures,  Elk 
River  series. 


112         NORTH    AMEBIC  AN   GEOLOGIC   FOBKATION   NAMES.       [bull.19L 

Clarksbui^  formation,  Van  Hise  and  Hay  ley.     U.  8.  Geol.  Surv.,  15th  Ann.  Rept, 
p.  604.     1895. 

Algonkian.    I^ake  Superior  Region.    Included  in  Upper  Marquette  series. 
Clarki^hui^  fonnation,  Bay  ley .   I  J.  8.  (ireol.  8urv. ,  Mon. ,  vol.  xxviii,  pp.  460-486.    1897. 

Algonkian.    Michigan.    Include<l  in  Upper  Marquette  series. 
Clay  marl  formation,  Clark.    N.  J.  8tate  Geol.,  Rept,  1892,  pp.  186-190.    1893. 

Cretaceous.    New  Jersey. 
Clayton,  Smith,  Johnson,  and  Langdon.    Ala.Geol.8urv.,  Geol.  of  Coastal  Plain  of 
Alabama,  pp.  192,  198,  240,  413,  489.     1894. 

Tertiary.    Alabama.    Included  in  Eocene.    Exact  syn.  Midway. 
Clear  Creek  lunestone,  Worthen.     111.  Geol.  Surv.,  vol.  i,  pp.  126-129.     1866. 

Devonian  and  Upper  Silurian.    Illinois.    Part  syn.  Lower  Helderberg  limestone 
and  Oriakany  sandstone  of  New  York. 
Clear  Creek,  limestone,  Worthen.    111.  Geol.  Surv.,  vol.  iii,  pp.  24-25,  37-38.    1868. 

Devonian.     Illinois.    Included  in  Oriskany  group. 
Clear  Creek  sandstone,  Broadhead.    Mo.  Geol.  Surv.,  Rept  1873-74,  pp.  69,  100. 
1874. 

Carboniferous.    Missouri.    Included  in  Coal  Measures. 
Clear  Creek  bed,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  Rept,  pp.  392-394.     1893. 

Carboniferous.    Texas.    Included  in  Canyon  division. 
Clear  Creek  limestone,  Keyes.    Mo.  Geol.  Surv.,  vol.  iv,  pp.  30,  41,  42.    1894. 

Silurian.    Missouri.    Included  in  Niagara  stage. 
Clear  Creek,  Wheeler.    Mo.  Geol.  Surv.,  vol.  xi,  p.  41.    1896. 

Silurian.     Missouri. 
Clear  Creek  limestone,  Schuchert.    Geol.  Soc.  Am.,  Bull.,  vol.  xi,  p.  317.     1900. 

Devonian.     Illinois.    Includeil  in  Oriskany. 
Clear  Fork,  Dunible.    Texas  Geol.  Surv.,  1st  Ann.  Rept,  pi.  iii,  p.  Ixix.    1890. 

Permian.     Texas. 
Clear  Fork  beds,  Cummins.     Texas  Geol.  8ur\'.,  1st  Ann.  Rept,  p.  188.     1890. 

Permian.     Texan. 
Clear  Fork  beds,  Cammins.     Texas  CJeoI.  Surv.,  2d  Ann.  Rept,  pp.  401-402.     1891. 

Permian.     Texas. 
Clear  Fork  division,  Cummins.  Texas  Geol.  Surv.,  4th  Ann.  Rept,  pp.  226-228. 
1893. 

Permian.     Texas. 
Clearwater  shale,  McConnell.     Can.  Get^l.  Sur\'.,  new  ser.,  vol.  v,  pt  i,  pp.  30D-32D, 
55I)-5S1).     1898. 

Cretaceous.     ( -anada.     Ini^hide<l  in  Colorado  group. 
Clepsydrops  shale,  Coin?.     U.  S.  Geol.  and  Geog.  Sur\\  of  Terr.,  Bull.,  vol.  v,  pp. 
51-52.     1879. 

Carboniferous.     Illinois,  Indiana. 
Clermont  limestone,  Ashhurner.     2d  Pa.  (ieol.  Surv.,  Rept  R*,  pp.  378-379.     1885. 

CarlKjniferous.     Pennsylvania. 
Cleveland  shale,  Newberry.     Ohio  (leol.  Sur\'.,  Rept.  Prog.  1869,  pp.  19,  21.     1870. 

CarlK)niferou8.     Ohio. 
Cleveland  shale,  Newlwrry.     Ohio  (ieol.  Surv.,  Rept  Prog.,  1869,  p.  22.     1871. 

Carl)oniferou8.     Ohio.     Includtni  in  Waverly  group, 
(•leveland  shale,  Read.     Ohio  (leol.  Surv.,  vol.  i,  pp.  486,  614,  525.     1873. 

Carboniferous.     Ohio.     Inclu(le<l  in  Waverly. 
Cleveland  shale,  Newlwrry.     Ohio  (ieol.  Surv.,  vol.  i,  pt  i,  pp.  189,  208.     1873. 

Carljoniferous.     Ohio.     Included  in  Waverlv. 
Cleveland  shale,  Newberry.     Ohio  (ieol.  Surw,  vol.  ii,  pp.  92-95,  188,  213.     1874. 

CarlM)niferous.    Ohio.     Included  in  Waverly,  Lower  Carboniferous. 
Cleveland 8lmle,  Wim-hell     Ohio  Geol.  Surv.,  vol.  ii,  pp.  242,  263,  282.     1874. 
Carboniferous.     Ohio,     Included  in  Waverly. 
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Cleveland  shale,  Lesley.    2d  F^  Greol.  Surv.,  Rept.  I,  p.  75.    1875. 

Devonian.    Ohio,  Pennsylvania.     Exact  syn.  No.  viii. 
Cleveland  shale,  Hicks.    Am.  Jour.  Sd.,  3d  ser.,  vol.  xvi,  p.  70.     1878. 

Carboniferous.    Ohio.    Included  in  Waverly. 
Cleveland  shale,  Orton.    Rev.  of  Strat.  Geol.  of  eastern  Ohio,  p.  2.     1880. 

Devonian.    Ohio. 
Cleveland  shale,  Orton.    Ohio  Greol.  Surv.,  vol.  vi,  pp.  4,  26.    1888. 

Devonian.    Ohio.    Included  in  Ohio  shale. 
Cleveland  shale,  Herrick.    Denison  Univ.  Sci.  Lab.,  Bull.,  vol.  iv,  p.  106.     1888. 

Ohio. 
Cleveland  shale,  Orton.    Ohio  Greol.  Surv.,  vol.  vii,  pp.  4,  21,  22.     1893. 

Devonian.    Ohio.    Included  in  Ohio  shale. 
Cleveland  County  red  sands,  Hill.    Ark.  Geol.  Surv.,  1888,  vol.  ii,  pp.  58-59.    1888. 

Tertiary.    Arkansas.    Included  in  Camden  series.    Part.  syn.  Claiborne  beds  of 
Alabama  and  Mississippi. 
dick  series,  Dumble.    Texas  Geol.  Surv.,  Ist  Ann.  Kept.,  pi.  iii,  p.  Ivii.     1890. 

Archean.    Texas.    Included  in  Femandan  system. 
Cliff  limestone,  Locke.    Ohio  Greol.  Surv.,  2d  Ann.  Kept.,  by  W.  W.  Mather,  p.  211. 
1838. 

Silurian.    Ohio. 
Cliff  limestone,  Owen.    Rept  on  Geol.  of  Iowa,  Wis.,  and  111.,  p.  19.    1839. 

Mississippi  Valley. 
Cliff  limestone.  Clapp.    Phil.  Acad.  Nat.  Sci.,  Proc.,  vol.  i,  pp.  178,  316.    1843. 

Silurian.    Ohio.    Includes  Niagara,  Marcellus. 
Cliff  limestone,  Daniels.     Wis.  Geol.  Surv.,  Rept.,  1853,  p.  12.     1854. 

Silurian.     Wisconsin.    Includes  Corraline  beds. 
Cliff  limestone,  Newberry.    Ohio  Geol.  Surv.,  Rept.  Prog.,  1869,  p.  20.     1870. 

Ohio.     Includes  Salina  and  Lower  Helderbei^  formations  with  two  other  lime- 
stones and  a  bed  of  sandstone  overlying. 
Cliff  limestone,  Orton.    Ohio  Geol.  Surv.,  Rept.  Prog.,  1869,  pp.  141,  150.     1870. 

Ohio.     Includes  Clinton  and  Niagara  groups. 
Cliff  limestone,  Newberry.    Ohio  Geol.  Surv.,  Rept.  Prog.,  1869,  p.  15.     1870. 

Silurian.    Ohio.     Includes  Salina  and  Water  lime. 
Cliff  limestone,  Orton.    Geol.  Surv.  Ohio,  Rept.  Prog.,  1870,  p.  295.     1871. 

Silurian.    Ohio. 
Cliff  limestone,  Newberry.    Ohio  Geol.  Surv.,  p.  15.    1871. 

Silurian.    Ohio.    Includes  Salina  and  Lower  Helderberg  liinest^^nes. 
Cliff  limestone,  Foerste.    Denison  Univ.  Sci.  Lab.,  Bull.,  vol.  i,  p.  64.    1885. 

Ohio. 

Clifton  limestone,  Safford  and  Killebrew.    Elementary  Geol.  of  Tenn.,pp.  144-146. 

1876. 

Silurian.    Tennessee.    Included  in  Upper  Silurian.    Exact  syn.  Menisi'iw  lime- 
stone. 

Clinch  Mountain  sandstone,  Safford.    Geol.  Rei*onu.  in  the  State  of  Tenn. ,  Ist  Kept. , 

p.  157.    1866. 

Silurian(7).    Tennessee.    Included  in  Dyestone  and  Gray  limestone  group. 
Clinch  Mountain  sandstone,  Safford.    Geol.  of  Tenn.,  pp.  292-299.    1869. 

Silurian.    Tennessee.    Included  in  Niagara  group.    Part.  syn.  Medina  sandstone 
of  New  York. 
CUnch  Mountain  sandstone,  Killebrew  and  Safford.    Resources  of  Tenn. ,  p.  37.    1874. 

Silurian.    Tennessee.    Include<l  in  Niagara  period. 
Clinch  sandstone,  Campbell.    Geol.  Soc.  Am.,  Bull.,  vol.  v,  pp.  171, 176.    1894 

Silurian.    Virginia.    Included  in  Medina,  Oneida. 
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Clinch  sandstone,  Campbell.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folios  Noe.  12, 26. 
1894, 1896. 

Silurian.    Kentucky,  Virj?inia,  Tennessee. 
Clinch  sandstone,  Keith.    U.  S. Geol.  Surv., Geol.  Atlas  of  U.S., Folios  Noe. 25, 27. 
1896. 

Silurian.    Tennessee. 
Clinch  sandstone,  Campbell.     U.  S.  (xeol.  Surv.,  (JeoL  Atlas  of  U.  S.,  Folio  No.  44. 
1897. 

Silurian.     Virginia,  West  Virginia. 
Clinch  sandstone,  Campbi»ll.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  59. 
1899. 

Silurian.     Virginia,  Tennessee. 
Clingrxnan  conglomerate,  Keith.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio 
No.  16.     1895. 

Tennessee,  North  Carolina.     Included  in  Ocoee  group. 
Clinton  group,  Vanuxem.     (ieol.  of  New  York,  pt.  iii,  pp.  79-90.     1842. 

Paleozoic.     New  York.     Includes  Ferriferous  slate  and  sandrock.  No.  5  Pennsyl- 
vania survey.     Part.  syn.  Protein  group. 
Clinton,  Conrad.     Phil.  Acad.  Nat.  Sci.,  Jour.,  vol.  viii,  p.  230.     1842. 

Included  in  Lower  Sihirian. 
CUnton  group,  Hall.     Geol.  of  New  York,  pt.  iv,  4th  (ieol.  Dist,  pp.   18,  58-79. 
1843. 

Paleozoic.     New  York.     Includes  Pentamerus  limestone  of  Clinton  group.     Exact 
syn.  Protean,  Ferriferous  slate  and  sand  rock. 
Clinton  group,  Enmiona.     Agric.  of  New  York,  vol.  i,  pp.  144-150.     1846. 

New  York.     Include^l  in  Ontario  division  of  New  York  system. 
Clinton  group,  Emmons.     Agric.  of  New  York,  vol.  i,  pp.  144-150.     1846. 

Silurian.     New  York.     Included  in  Ontario  division  of  New  York  system.     Exact 
syns.  Protean  group,  Ferrifennis  slate  and  sand  rock. 
Clinton  gn)up,  Hall.     Fowter  and  Whitney's  Kept,  on  Geol.  of  I^ke  Superior  Dist., 
pt.  ii,  p.  152.     1851. 

Silurian.     I^ke  Superior  region. 
Clinton  group,  Hall.     Paleontology  of  New  York,  vol.  ii,  pp.  2-4,  15-17.     1852. 

Silurian.     New  York. 
Clinton  group,  Hall.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xvii,  ]>.  192.     1854. 

Silurian.     Michigan. 
Clinton  formation,  Logan.     Can.  Geol.  Surv.,  Kept.,  1843-63,  pp.  31(Ki21.     1863. 

Silurian.     Canada  (Western).     Included  in  Anticoste  group. 
Clinton  formation,  Bell.     Can.  Geol.  Surv.,  Kept.  1866-69,  pj).  127-128.     1871. 

Silurian.     Canada. 
Clinton,  Newberry.     Ohio  Geol.  Surv.,  vol.  i,  pt.  i,  pi>.  62,  103,  126.     1873. 

Silurian.     Ohio. 
Clinton,  Orton.     Ohio  Ge(yl.  Surv.,  vol.  i,  pt.  i,  p.  463.     1873. 

Silurian.     Ohio. 
CHnton,  Orton.     Ohio  Geol.  Surv.,  vol.  ii,  p.  663.     1874. 

Silurian.     Ohio. 
Clinton,  Lesley.     Am.  Phil.  Soc,  Proc,  vol.  xiv,  p.  103.     1874. 

Silurian.     IVnnsvlvania. 
Clinton,  Ashlmrner.     Am.  Phil.  Soc,  Proc,  vol.  xvi,  pp.  531,  556.     1877. 

Silurian.     Aj)palachian  region.     Includes  Olive  shale.     Exact  syn.  Surgent. 
Clinton  iron  ore,  Chaml)er!in.     (ieol.  of  Wisconsin,  vol.  ii,  pp.  327-334.     1877. 

Upp<'r  Silurian.     Wisconsin. 
Ojijion,  Ashbnrner.     2d  Pa.  (Jeol.  Surv.,  Uejit.  F,  pp.  248-260.     1878. 
SiJtirhui.     J'ennsylvanm.     Exact  syn.  Surgent. 
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Clinton,  Orton.     Ohio  Geol.  Surv.,  vol.  ill,  pp.  384,  407.     1878. 

Silurian.     Ohio. 
Clinton,  Newberry.     Ohio  Geol.  Surv.,  vol.  iii,  p.  5.     1878. 

Silurian.     Ohio.     Included  in  Upper  Silurian. 
Clinton,  Hussey.     Ohio  Geol.  Surv.,  vol.  iii,  pp.  441,  479.     1878. 

Silurian.     Ohio. 
Clinton,  Stevenson.     Am.  Phil.  Soc.,  Pnx*.,  vol.  xix,  pp.  99,  228.     1880,  1881. 

Silurian.     Virginia. 
Clinton,  Piatt.    2d  Pa.  Geol.  Surv.,  Kept  T,  pp.  42-44,  137-152.     1881. 

Silurian.     Pennsylvania.     Exact  syn.  Surgent. 
Clinton  group.  Miller.     Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  iv,  no.  iv,  pp.  268, 289.     1881. 

Silurian. 
Clinton,  White.    2d  Pa.  Geol.  Surv.,  Kept.  G«,  pp.  147-149.     1882. 

Silurian.     Pennsylvania.     Exact  syn.  No.  v. 
Clinton,  Stevenson.    2d  Pa.  Geol.  Sur\'.,  Rept.  T*,  pp.  90-91.     1882. 

Silurian.     Pennsylvania. 
Clinton,  White.     2d  Pa.  Geol.  Surv.,  Rept.  G^  pp.  110-114.     1883. 

Silurian.     Pennsylvania.     Exact  syn.  No.  v. 
Clinton  formation,  Chamberlin.     Geol.  of  Wisconsin,     vol.  i,  pp.  179-181.     1883. 

Upper  Silurian.     Wisconsin.     Included  in  Niagara  period. 
Clinton  group,  Linney.     Ky.  Geol.  Surv.  (Proctor),  Geol.  of  Clark  and  Montgom- 
ery counties,  1884. 

Silurian.    Kentucky.    Included  in  Upper  Silurian.    Part.  syn.  Crab  Orchard  shale. 
Clinton,  Schmitz.     Am.  Inst.  Mg.  Engrs.,  Trans.,  vol.  xii,  p.  144.     1884. 

Silurian.     Alabama. 
Clinton,  Claypole.    Am.  Phil.  Soc,  Proc,  vol.  xxi,  p.  492.     1884. 

Silurian.     Pennsylvania. 
Clinton,  Claypole.    2d  Pa.  Geol.  Surv.,  Rept.  P,  pp.  44-51.     1885. 

Silurian.     Pennsylvania, 
ainton.  White.    2d  Pa.  Geol.  Surv.,  Rept.  T»,  pp.  131-132.     1885. 

Silurian.     Pennsvlvania. 
Clinton,  Stevenson.     Am.  Phil.  Soc.,  Proc.,  vol.  xxi,  p.  137.     1885. 

Silurian.     Virgiaia. 
Clinton,  Linney.     Ky.  Geol.  Surv.,  Geol.  of  Bath  Co.,  p.  17.     1886. 

Silurian.    Kentucky. 
Clinton  group,  Miller.     North  American  Geol.  and  Pal.,  p.  49.     1889. 
Clinton  group,  Orton.  U.  S.  Greol.  Surv.,  8th  Ann.  Kept,  pt.  ii,  p.  559.     1889. 

Silurian.    Ohio,  Indiana. 
Clinton,  Smith.     Ala.  Geol.  Surv.,  Rept  on  Cahaba  coal  field,  p.  153.     1890. 

Silurian.  .  Alabama.     Exact  syn.  Red  Mountain. 
Clinton  limestone,  Orton.     Ohio  Geol.  Surv.,  3d  Organization,  Ist  Ann.  Rept.,  pp. 
17-18,  225-247.     1890. 

Silurian.     Ohio. 
Clinton,  Prosser.     Roch.  Acad.  ScL,  Proc.,  vol.  ii,  pp. 50-124.     1892. 

Silurian.     New  York. 
Clinton,  Gibson.     Ala.  Geol.  Surv.,  Geol.  Structure  of  Murphree's  Valley,  pp.  25,  39. 
1893. 

Silurian.    Alabama.    Exact  syn.  Red  Mountain. 
Clinton,  Brumell.    Geol.  Soc.  Am.,  Bull.,  vol.  iv,  pp.  227, 232.     1893. 

Silunan.    Ontario. 
Clinton,  Prosser.    Geol.  Soc.  Am.  Bull.,  vol.  iv,  pp.  108, 116.     1893. 

Silurian.    New  York. 
Clinton,  Williams  and  Clark.     Maryland.     Its  Resources,  Industries,  and  Institu- 
tions, p.  70.     1893. 

Silurian.    Maryland.    Exact  syn.  Niagara.    Part.  syn.  No.  v. 
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Clinton,  Spencer.    Ga.  Geol.  Sarv.,  The  Paleozoic  gnx>ap.    1893. 

Silurian.    Georgia.    Included  in  Red  Mountain. 
Clinton,  Darton.     N.  Y.  State  Geol.,  13th  Ann.  Rept,  pp.  21^220.    18d4. 

Silurian.     New  York. 
Clinton  conglomerate,  Foerste.    Jour,  of  Greol.,  vol.  iii,  pp.  50-61, 169-197.     1895. 

Silurian.     Kentucky,  Ohio. 
Clinton  nhaleo,  Luther.    N.  Y.  State  Geol.,  15th  Ann.  Rept  p.  247.     1897. 

Silurian.     New  York. 
Clinton,  Barlow.    Can.  Geol.  Surv.,  new  eer.,  vol.  x,  p.  123  I.     1896. 

Silurian.    Ontario  and  Quebec. 
Clinton  group,  Luther.    N.  Y.  State  Geol.,  16th  Ann.  Rept,  p.  203.    1899. 

Silurian.     New  York. 
Clinton,  White.    N.  Y.  State  Mus.,  Slst  Ann.  Rept,  vol.  i,  p.  r37.    1899. 

Silurian.     New  York. 
Clinton,  Foerste.    Indiana  Dept.  Geol.  and  Nat  Rea,  24th  Ann.  Rept,  pp.  68-77. 
'1900. 

Silurian.    Indiana,  Kentucky,  Ohio.    Included  in  Middle  Silurian. 
Clinton  formation,  O'Harra.    Md.  Geol.  Surv.,  Allegany  County,  p.  89.     1900. 

Silurian.    Maryland. 
Clipi>er  Gap  formation,  Lindgren.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio 
No.  66.     1900. 

Carboniferous.    California.    Included  in  Calaveras  formation. 
Clover  Canyon  quartzite.  King.     U.  S.  £xpl.  of  40th  FSarallel,  vol.  i,  p.  69.     1878. 

Archean.    Nevada. 
Coal  Bluff  lignite.  Smith  and  Johnson.     U.  S.  Geol.  Surv.,  Bull.  No.  43,  p.  51.    1887. 

Tertiary.    Alabama.     Included  in  Lignitic,  Nanafalia  seriee.  Lower  Eocene. 
Coaledo  fonnation,  Diller.     U.  S.  Geol.  Surv.,  19th  Ann.  Rept,  pt  iii,  pp.  319- 
320.     1899. 

Tertiary.    Oregon.     Included  in  Eocene. 
Coal  Measures,  Rogers.     Pa.  State  Geol.,  Ist  Ann.  Rept.,  pp.  16-20.     1836. 

CarlH>niferous.     Pennsvlvania. 
Coal  Measures,  Foster.     Ohio  Geol.  Surv.,  2d  Ann.  Rept,  by  W.  W.  Mather,  p.  83. 
1S38. 

CartH)niferoutf.     Ohio. 
Coal  Measures,  Briggs.     Ohio  GtH)l.  Surv.,  2d  Ann.  Rept.,  by  \V.  W.  Mather,  p.  132. 
is:w. 

CarNjnifennis.     Ohio. 
Coa\  serit^.  Lower,  Mather.     Am.  Jour.  Si'i.,  1st  ser.,  vol.  xxxiv,  p.  357.     1838. 

Ohio. 
Cc»al  Measurtn?,  Tuomoy.     Ala.  Geol.  Sur>'..  1st  Biennial  Rept.,  p.  72.     1850. 

CarlH»nifen.tus.     Alal»aina. 
C<:»al  Mf assures,  Hitchctxk.     -\m.  Jour.  Sii..  2d  sit.,  vol.  xvi,  pp.  327-337.     1853. 

CarlM»nifen^us.     KlKnle  Island. 
Coal  Me;L<ures,  Shmnanl.      Mo.  CumI.  Surv.,  1st  and  2d  Ann.  Repts.,  pt.  ii,  p.  176. 
ISo."^. 

Silurian.     Miss<»uri. 
Coal  Me-asures,  Swallow.     Mo.  CJet)l.  Surv.,  1st  and  2d  Ann.  Reptt).,  pp.  78,  173,187. 
1 S."!*.!. 

Carlxtnifen^us.     Missiniri.     Inoludeil  in  l'pjH»r  Carl>oniferous.     Includes  Upper, 
MitMIe.  ainl  lA>wvr  Coiil  series. 
Coal  Measures,  Owon.     Ky.  (iei>l.  Sur\'.,  vol.  i,  pp.  29-78.     1856. 

CarKuiitVn^us.      Kentucky.      Includes  Lower  Coal  Measures  and   Upper  Coal 
Measures. 


WMM.]  CLINTON — GOAL  MBASUBES.  117 

OmI  Measares,  Safford.    Geo).  Beconn.of  the  SUteof  Tenn.,  IstRept.,  p.  161.    1S56. 

Carboniferous.    Tenncesee. 
Coal  Meaaatce,  Etomoiu.    Geol.  Kept  of  Midland  cotmtiee  of  N.  C,  pp.  227,  et  seq. 
IS56. 

Carf-oniferous.    North  Carolina. 
Cual  MeaeutV!',  Upper,  Rt^rs.    Geol.  of  Pa.,  vol.  ii,  p.  19,  eteeq.     1858. 

CarboDiferoii><.    Pennsylvaiiia. 
Coal  Measures,  Hull.     Iowa  Geol.  Sarv.,  vol.  i,  p.  120.     1858. 

Carboniferouft.     Iowa. 
Co^  Meamree,  Worthen.    Iowa  Geol.  8urv.,  Rept,  vol.  i,  pt.  i,  pp.  120-141,  18A-190, 
200-201,  ^1  l-L>U,  Ti-2-'>%  233-236,  2«-242,  260,  254.     1858. 

Carl  Bill iferti us.     Iowa. 
Coal  fonnation,  No.  19,  Tjrson.     Md.  State  A^c.  Chem.  Sept.,  1860,  p.  40.-    I860. 

Carbouiferoii^.    Maryland.    Exact  eyn.  Serai  aeries  of  Pennsylvania. 
Coal  Measures,  False,  Lesley.    Am.  Jour.8ci.,2d  ser.,  vol.xixii,  p.  282.     1861. 

Carbon  iferoDH.    Pennsylvania. 
Coal  Measures,  l.«squereux.     Ky.  Geol.  Surv.,  4th  Bept  of  Owen,  pp.  3S7-437.    1861. 

CarbooilerouH.     Kentucky 
Coal  Meaxures,  Lesley.     Am.  Phil.  Soc  Proc.,  vol.  iz,  p.  30.     1862. 

Carl lonif emus.    Bouthern  Appnliu-liiiin  r^on. 
Coal  Pleasures,  I^ley     Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxvi,  pp.  179-180.     1863. 

Carlnniferous.     Canada. 
Coal  Measures,  Dawson.     Am.  Phil.  Soc.,  Proc,  vol.  ix,  pp.  165,  208.     1863. 

CarlxiniferoUB.     Ceuiada. 
Coal  Measures,  Lesley     Am.  Phil.  Soc.,  Proc.,  vol.  ii,  p.  165.    1863. 

Carboniferous.    Canada. 
Coal  Measures,  Ixwi|uerciix.    111.  Geol.  Surv.,  vol.  i,  pp.  212-237.     1866. 

CartMiniferous.     Illinois. 
Coal  Measures,  Worthen      III.  Geol.  Surv.,  vol.  i,  pp.  48-76,  281-284,  300-30.'),  316- 
320,  330-:i33.     1866. 

Carboniferous.     Illinois. 
Coal  Meatiureti,  White.    Am.  Jour.  Sci.,  2d  ser.,  vol.  xliv.  pp.  23-31,     1868. 

Carboniferous.    Iowa. 
Coal  Measures,  White.    Am.  Jour.  Sci.,  2d  ser.,  xlv,  pp.  331-334.     1868. 

Ou-boniferous.     Iowa. 
Coal  Measures,  Hayden.    Am,  Jour,  Sci.,  2d  eer.,  vol.  xlv,  pp.  326-330.     1868. 

Carlwniferoiis.    Nebraska. 
Coal  Measures,  Freeman.    III.  Geol.  Sun'.,  vol.  iii,  pp.  264-27S.     1868. 

CarlHiiiift-roiLi.     Illiiiois. 
Coal  Measures,  Engelmann.    III.  Geol.  Surv.,  vol.  iii,  pp.  148-168,174-186,  1»3-215, 
2a0-235.    1868. 

Carboniferous.    Illinois. 
Coal  ■M.■a^u1v:-,  Mi-Mli-,  St  John.    Iowa  Geol.  Surv.,  2d  Ann.  Bept.,  1867,  pp.  175- 
190.     1868. 

Carboniferous.    Iowa, 
Coal  Measures,  Worthen.    Ill,  Geol.  Sun-.,  vol.  iii,  pp.  69-7.5,  87-97,  107-111   124- 
137   i:}0-l.W.    1868. 

(_arlMmif.-roiis.     Illinois. 
Coal  Mi-a.'^urpn,  Saffor.1.     Geol.  of  Tenn.,  pp.  336-409.     1869. 

Carboniferous.    Tennessee.    Includes  Upper  Measures,  Main  conglomerate.  Lower 
Measures. 
Coal  MMSures,  Bannister.    III.  Geol.  Surv.,  vol.  iv,  pp.  151,  165,  179.     1870. 

Oarboniferona.    lUiDoia. 
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CJoal  Measures,  Brsuiley.     111.  (leol.  Snrv.,  vol.  iv,  pp.  194,  209,  231,  244,  267.    1870. 

Carboniferous.     Illinois. 
Coal  Measures,  Green.     111.  Geol.  Surv.,  vol.  iv,  pp.  289,  302,  314,  326,  337.     1870. 

Carboniferous.     Illinois. 
Coal  Measures,  Wort  hen.     111.  Geol.  Burv.,  vol.  iv,  pp.  15,  32,  48,  65,  77,  93.     1870. 

Carboniferous.     Illinois. 
Coal  Mea.<<ures,  St.  John.     Iowa  Geol.  Surv.,  vol.  ii,  pp.  12-138.     1870. 

Carboniferous.     Iowa. 
Coal  Measures,  White.     Iowa  Geol.  Surv.,  vol.  ii,  pp.  254-274.     1870. 

Carboniferous.     Iowa. 
Coal  Measures,  group,  White.     Iowa  Geol.  Surv.,  vol.  i,  pp.  231-250,  284.     1870. 

Carl)oniferous.     Iowa.     Includes  Up{>er,  Middle,  and  lx>wer  divisions. 
Coal  Measures,  Middle,  St.  John.     Io^ya  Geol.  Surv.,  vol.  i,  pp.  264-284.     1870. 

Carboniferous.     Iowa. 
Coal  MeaPun»s,  Stevenson.     (Jeol.  of  Mononfjalia  Co.,  West  Va.,  pp. 47-63;  W.  Va, 
Univ.,  ^^1  Ann.  Rept.  of  Boanl  of  Regents,  pp.  47-63.     1871. 

Carboniferous.     West  Virjrinia.     Includes  Upper  and  Lower  Coal  Measures. 
Coal  Measures,  Cox.     Am.  Assik'.  Adv.  S<'i.,  Proc.,  vol.  xx,  p.  236.     1871. 

Carboniferous.     Indiana. 
Coal  Measures,  Lt^sley.     Am.  Phil.  Soc.,  Proc,  vol.  xii,  p.  489.     1871. 

CarlMiuiferous.     Virginia. 
Coal  Measures,  I-^sley.     Am.  Phil.  Soc,  Proc,  vol.  xii,  p.  125.     1871. 

Carboniferous.     Pennsy  1  vania. 
Coal  Measures,  Shaw.     111.  (Jeol.  Surv.,  vol.  v,  pp,  172-181,  188-198,  204-208.     1873. 

Carboniferous.     Illinois. 
Coal  Measures,  Andrews.     Ohio  (Jeol.  Sur\'.,  vol.  i,  pt.  i,  pp.  226,  248,  263,  295,  318. 
1873. 

Carboniferous.     Ohio. 
Coal  Me4i8ures,  Read.     Ohio  Geol.  Surv.,  vol.  i,  i)p.  495,  521.     1873. 

Carboniferous.     Ohio. 
Coal  Measures,  Newberry.    Ohio  Geol.  Surv.,  vol.  i,  pt.  i,  pp.  74,  214.     1873. 

(•arboniferous.     Ohio. 
Coal  Measures,  Shumard.     Mo.  (Jeol.  Surv.,  Rei>ts.,  1855-1871,  p.  316.     1873. 

Carboniferous.     Missouri. 
Coal  Measures,  Broadhead.     Mo.  Geol.  Surv.,  Repts.  1855-1871,  pp.  42,  70,  77,  95. 
1873. 

Carboniferous.     Missouri. 
Coal  Measures,  Meek.    Mo.  (ieol.  Surv.,  Repts.,  1855-1873,  p.  163.     1873. 

Carboniferous.     Missouri. 
Coal  Me4i.^ures,  Worthen.     111.  Geol.  Surv.,  vol.  v,  pp.  219-221,  228-233,  238-247, 
255-260,  270-274,  287-301,  309-310.     1S73. 

Carboniferous.     Illinois. 
Coal  Mea.sures,   U}>per,  Stevenson.     Lyceum  of  Nat.  Hist,  of  New  York,  Annals, 
vol.  X,  pp.  226-252.     1874. 

Carboniferous.     Northern  Appalachian  region. 
C<3al  Meiisures,  Killebrew  and  Safford.     Resources  of  Tenn.,  pp.  41-42.     1874. 

Carlxmiferous.    Tennessee.     Included  in  Coal  Measures  i)eriod. 
Goal  Measures,  Andrews.     Ohio  (ieol.  Surv.,  vol.  ii,  j>p.  458,  510,  530,  544,   571. 
1S74. 

Carboniferous.     Ohio. 
Coal  Measures,  Broa<lhead.      Mo.  (Jeol.  Surv.,  Rept.  1873-74,  pp.  23,  69,  100,  122, 
157,  182,  1S<>,  22^»,  250,  261,  804,  314,  323.     1S74. 

Carboniferous.     MisvSouri.     Includes  rpi)er,  Middle,  and  Lower  Coal  Measures. 
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Coal  Meafiurea,  Norwood.     Mo.  Geol.  Surv.,  Kept,  1873-74,  pp.  92,  140,  200,  276, 
295.     1874. 

Carboniferous.    Missouri. 
Coal  Measures,  Freeman.     111.  Geol.  Surv.  vol.  vi,  pp.  238-244.     1875. 

Carboniferous.    Illinois. 
Coal  Measures,  Cox.    III.  Geol.  Surv.,  vol.  vi,  pp.  202-212,  223-232.     1875. 

Carboniferous.    Illinois. 
Coal  Measures,  Broadhead.     III.  Geol.  Surv.,  vol.  vi,  pp.  130-196.     1875. 

Carlxmiferous.     Illinois. 
Coal  Measures,  Worthen.     III.  Geol.  Surv.,  vol.  vi,  pp.  1-127.     1875. 

Carboniferous.     Illinois. 
Coal  Measures,  Piatt    2d  Pa.  Geol.  Surv.,  Rept.  H,  pp.  3-9.     1875. 

Carlwniferous.     Pennsylvania. 
Coal  Measures,  Andrews.    Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xxiv,  p.  84.     1875. 

Carbonifemus.    Appalachian  region. 
Coal  group,  Lower,  Stevenson.     Am.  Phil.  Soc.,  Proc,  vol.  xiv,  p.  384.     1875. 

Carboniferous.     West  Virginia.     Included  in  Coal  Measures. 
Coal  group.  Upper,  Stevenson.     Am.  Phil.  Soc.,  l*roc.,  vol.  xiv,  p.  375.     1875. 

Carboniferous.     West  Virginia.     Included  in  Coal  Measures. 
Coal  Measures,  White.    Lyceum  of  Nat.  Hist,  of  New  York,  Annals,  vol.  xi,  pp.  14-18. 
1876. 

Carboniferous.    Pennsylvania. 
C<^1  Measures,  Smith.     Ala.  Geol.  Surv.,  Rept.  1875,  p.  120.     1876. 

Carboniferous.    Alabama. 
Coal  Measures,  Emmons.     U.  S.  Geol.  Expl.  of  40th  Parallel,  vol.  ii,  pp.  198, 343.     1877. 

Carlx)niferous.     Utah. 
Coal  Measures,  Hague.     U.  S.  Geol.  Expl.  of  40th  Parallel,  vol.  ii,  pp.  29-33.      1877. 
Coal-bearing  group,  Endlich.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  9th  Ann.  Kept., 
p.  195.     1877. 

Tertiary.     Colorado. 
Coal  Measures,  Upper,  Broadhead.    Kansas  City  Rev.,  vol.  ii,  no.  iv,  pp.  206-210. 
1878. 

Carboniferous.     Missouri. 
Coal  Measures,  Middle,  Broadhead.     Kansas  City  Rev.,  vol.  ii,  no.  iv,  pp.  206-208. 
1878. 

Carboniferoas.     Missouri. 
Coal  group,  Upper,  Stevenson.     Ohio  Geol.  Sur\\,  vol.  iii,  p.  209.     1878. 

Carboniferous.     Ohio.     Included  in  Coal  Measures. 
Coal  Measures,  Stevenson.     Ohio  Geol.  Surv.,  vol.  iii,  pp.  187,  221,  238,  262.     1878. 

Carboniferous.     Ohio. 
Coal  Measures,  Read.     Ohio  Geol.  Surv.,  vol.  iii,  pp.  353,  52.3,  531,  548,  649,  822,  1878. 

Carboniferous.     Ohio. 
CoslI  Measures,  Hodge.     Ohio  Geol.  Surv.,  vol.  iii,  p.  564.     1878. 

Carboniferous.     Ohio. 
Coal  Measures,  Newberry.     Ohio  Geol.  Surv.,  vol.  iii,  pp.  54,  104,  137,  155,  719,  784. 
1878. 

Carboniferous.    Ohio.     Includes  Upper  Barren   Measures,    Upper    Coal    ^roup, 
Lower  Barren  Measures,  Lower  Coal  group. 
Coal  group,  Upper,  Newberry.     Ohio  Geol.  Surv.,  vol.  iii,  p.  720.     1878. 

(carboniferous.    Ohio.     Included  in  Coal  Measures. 
Coal  group,  Lower,  Newberry.    Ohio  Gei:>l.  Surv.,  vol.  iii,  p.  724.     1878. 

Devonian.    Ohio.    Included  in  Coal  Measures. 
Coal  Measures,  Upper,  King.     U.  S.  Exploration  of  40th  Parallel,  vol.  i,  pp.  127-248. 
1878. 

CBTbonJferotw.     Utah,  Nevada. 
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Coal  Measures,  Smith.    Ala.  Geol.  Surv.,  Kept,  1877  and  1878,  pp.  18,  21,  24, 87, 64, 
84,  100, 106,  121.     1879. 

Carboniferous.    Alabama. 
Coal  Measures,  Stevenson.    Am.  Phil.  Soc.,  Proc.,  vol.  xix,  pp.  90,  237.    1880, 1881. 

Carboniferous.    Virginia. 
Coal  group,  Lower,  Stevenson.    The  Virginias,  vol.  ii,  p.  98.    1881. 

Carboniferous.     West  Virginia. 
Coal  group,  Upper,  Stevenson.    The  Virginias,  vol.  ii,  p.  71.    1881. 

C/arboniferous.    West  Virginia.     Included  in  Coal  Measures. 
Coal  Measures,  Stevenson.    The  Virginias,  vol.  ii,  p.  26.     1881. 

Carlx)niferous.     Virginia. 
Coal  Measun^s,  Piatt.    2(1  Pa.  Geol.  Surv.  Rept.  T,  pp.  93-126.    1881. 

CarlK)niferous.    Pennsylvania.     Includes  Freeport  and  Kittanning. 
Coal-l)earing  group,  Upper,  Stevenson.    U.  S.  Greog.  and  Greol.  Surv.  W.  of  lOOtb  M., 
vol.  iii,  Suppl.,  p.  137.     1881. 

Cretaceous.    Colorado,  New  Mexico.    Included  in  Laramie.    Exact  sjms.    Lar- 
amie, King,  Fort  Union,  I  lay  den. 
Coal-bearing  group.  Lower,  Stevenson.     U.  S.  Geog.  and  Geol.  Surv.  W.  of  100th  M., 
vol.  iii,  Suppl.,  p.  134.     1881. 

Cretaceous.    Colorado,  New  Mexico.    Included  in  Laramie. 
Coal  Measures,  McCalley.    Ala.  Geol.  Surv.,  Rept.,  187^1880,  pp.  77,  129,  136,  144, 
151.     1881. 

Carl)oniferou8.    Alabama. 
Coal  Measures,  Smith.    Ala.  Geol.  Sur^^,  Rept.  1879-1880,  p.  19.    1881. 

Carboniferous.     Alabama. 
Coal  Measures,  Stevenson.     Am.  Phil.  Soc.,  Proc.,  vol.  xix,  p.  276.     1881. 

Carboniferous.     West  Virginia. 
Coal  Measures,  White.     2d  Pa.  (Jeol.  Surv.,  Rept.  (J«,  pp.  87-88.     1882. 

Carbon  if orouH.     Pennsvlvania.     Exat^t  svn.  Xo.  xiii. 
Coal  Measures,  Stevenson.     2d  Pa.  (ieol.  Surv.,  Rept.  T*,  pp.  59-65.     1882. 

Carboniferous.     Pennsvl  vania. 
Coal  Measures  limestone,  Ix)wcr,  Hague.     V.  S.  Geol.  Sur\\,  3d  Ann.  Rept.,  p.  268. 
1883. 

Carboniferous.    Neva<la. 
C^^al  Measures  limestone,  Upjx^r,  Hague.     U.  S.  Geol.  Surv.,  3d  Ann.  Rept,  p.  270. 

188:^ 

Carlx>niferous.     Nevada. 
Coal  Measures,  D'Invilliers.     2d  Pa.  Geol.  Surv.,  Rept.  T*,  pp.  51  et  seq.     1884. 

Carboniferous.     Pennsylvania. 
Coal  Measures,  Schmitz.     Am.  Inst.  Mj;.  Engrs.,  Trans.,  vol.  xii,  p.  144.     1884. 

Carboniferous.     Alabama. 
Coal  Measures,  White.     The  Virginias,  \o\.  vi,  pp.  7-16.     1885. 

Carboniferous.     West  Virginia. 
Coal  Measures,  White.     2d  Pa.  Geol.  Surv.,  Rept.  T*,  pp.  45-48.     1885. 

Carboniferous.     Pennsylvania. 
Coal  Measures,  Stevenson.     Am.  Phil.  Soc.,  l*roi\,  vol.  xxii,  pp.  133,  147.     1885. 

Carlx)niferous.     Virginia, 
('oal  Measures,  McCalley.     Ala.  Geol.  Surv.,  Rept.  on  Warrior  Coal  field.     1886. 

CarlKniiferous.     A  iabama. 
Coal  Mea.'iun's,  Colton.     Am.  Inst.  Mg.  Engrs.,  Trans.,  vol.  xiv,  p.  292.     1886. 

CarlK^niferous.     Tennosst^e. 
Coal  Measures,  Winslow.     2d  Pa.  Geol.  Sur>\,  .Ann.  Rept.,  1886,  pt.  iv.  p.  1337.    1887. 

Carboniferous.     Pennsylvania.     Exact  syn.  No.  xiii. 
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Coal-bearing  shale,  SinKmds.    Ark.  Geol.  Surv.,  1888,  vol.  iv,  pp.  93-102.     1888. 

Carboniferoos.    Arkansas.    Incladed  in  Lower  CSarboniferous. 
Goal  Measures,  Keyes.    Am.  CreoL,  vol.  ii,  pp.  396-404.    1888. 

Carboniferoos.    Iowa. 
Coal  Measures,  Penrose.    Ark.  Geol.  Surv.,  1890,  vol.  i,  p.  498.     1890. 

Carboniferous.    Arkansas.    Includes  Upper  and  Lower  Coal  Measures. 
Coal  Measures,  Hopkins.    Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  56.     1890. 

Carboniferous.    Arkansas. 
Coal  formation,  Upper,  Penrose.    Ark.  Geol.  Surv.,  1890,  vol.  i,  p.  498.     1890 

Carboniferous.    Arkansas. 
Coal  Measures,  Dumble.    Texas  Geol.  Surv.,  let  Ann.  Rept.,  pi.  iii.    1890. 

Carboniferous.     Texas.    Includes  Coleman-Albany,  Waldrip-Cisco,  Brownwood 
Canyon,  Milbum-Strawn,  Richland-Gordon  divisions. 
Coal  Measures,  Worthen.    111.  Geol.  Surv.,  vol.  i,  pp.  48-76.     1890. 

Carboniferous.    Illinois. 
Coal  Measures,  Lower,  Orton.    Ohio  Geol.  Surv.,  3d  Organization,  Ist  Ann.  Rept., 

p.  44.     1890. 
'    Carboniferous.    Ohio.    Exact  syns.  Hecla  sandstone,  Ferriferous  limestone,  Kit- 
tanning  sandstone,  Lower  and  Upper  Freeport  sandstone. 
Coal  Measures,  Chance.    Am.  Inst  Mg.  Engrs.,  Trans.,  vol.  xviii,  p.  653.    1890. 

Carboniferous.    Indian  Territory. 
Coal  Measures,  McCalley.    Ala.  Greol.  Surv.,  Rept.  on  Coal  Measuren  of  Plateau 
region.     1891. 

Carboniferous.    Alabama.    Includes  Lower  conglomerate  or  Millstone  grit,  or 
Cliff  rock,  and  Upper  conglomerate. 
Coal  Measures,  McGee.     U.  S.  Geol.  Surv.,  11th  Ann.  Rept.,  pt.  i,  p.  308.     1891. 

Carboniferous.    Iowa.  • 

Coal  Measures,  Williams.     U.  S.  Geol.  Surv.,  Bull.  No,  80,  p.  8:^.     1891. 

Carboniferous. 
Coal  Measures,  Lower,  Brown.    Am.  Geol.,  vol.  ix,  p.  224.     1892. 

Carboniferous.    West  Virginia. 
Coal  Measures,  Lower,  Gordon.    Am.  Greol.,  vol.  ix,  p.  185.     1882. 

Carboniferous.    Iowa. 
Coal  Measures,  Upper,  Williams  and  Clark.    Maryland.     Its  ResourceH,  Industries 
and  Institutions,  p.  73.    1893. 

Carboniferous.    Maryland.     Part.  syn.  No.  xv. 
Coal  Measures,  Lower,  Spencer.    Ga.  Geol.  Surv.,  The  Paleozoic  Group.     1893. 

Carboniferous.    Georgia.    Included  in  Coal  Measures. 
Coal  Measures,  Spencer.    Ga.  Geol.  Surv.,  The  Paleozoic  Group,  pp.  52, 96, 127, 136, 
143,  247.     1893. 

Carboniferous.    Georgia. 
Coal  Measures,  Gibson.    Ala.  Greol.  Surv.,  Geol.  Structure  of  Murphree's  Valley,  p.  17. 
1893. 

Carboniferous.    Alabama. 
Coal  Measures,  Broadhead.    Am.  Geol.,  vol.  xii,  p.  86.    1893. 

Carboniferous.    Missouri.    Includes  Upper  and  Lower  Coal  Measures. 
Coal  Measures,  Keyes.    Am.  Geol.,  vol.  xii,  p.  99.    1893. 

Corboniferous.    Iowa. 
Coal  Measures,  Hodge.    Am.  Inst  Mg.  Engrs.,  Trans.,  vol.  xxi,  p.  922.     1893. 

Carboniferous.    Vii^pnia. 
Coal  Measures,  Weeks.     U.  S.  Geol.  Surv.,  14th  Ann.  Rept.,  pt  ii,  pp.  573-588. 
1894. 

Carboniferous.    West  Vii^ia. 
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Coal  MeasureH,  Lyman.     Am.  Phil.  S<>c.,  Proc.,  vol.  xxxiii,  p.  282.     1894. 

Carboniferous.     West  Virginia. 
Coal  MeasurcH,  Tilt<m.     Iowa  (ieol.  Surv.,  vol.  iii,  pp.  137-146.     1895. 

CarboniferouH.     Iowa. 
Coal  Mt^anurcf*,  I^)wer,  Keyes.     Iowa  (ieol.  Surv.,  vol.  iii,  pp.  265-266,  352-353,  448- 

450.     1895.     Carlx)niferou8.     Iowa.     Exact  syn.  Des  Moines  formation. 
Coal  Meaj^ures,  iSniith.    2(1  Pa.  ChhA.  Surv.,  Final  Rept,  vol.  iii,  pt.  i,  pp.  1923-1924, 
1951,  1960,  n)68,  1976,  1986,  2002,  2024,  2051.     1895. 

Carlx)nifen)U8.     Pennsvlvania. 
Coal  Mea**un»8,  Ciil^son.     Ala.  Geol.  Surv.,  Rt^pt.  on  C<x)aa  C'Oal  fiekl.     1895. 

CarlM)nifer(»UH.     Alabama. 
Coal  Measures,  Ilaworth.     Kan.  Univ.  (Jeol.  Surv.,  vol.  i,  pp.  179-185.     1896. 

Carl  M)ni  fen  JUH.     Kansas. 
Coal  Measures,  Smith.     Am.  Phil.  Soc.,  Proe.,  vol.  xxxv,  p.  213.     1896. 

Carlx)niferous.     Arkansas. 
Coal  Measures,  McCalley.     Ala.  Geol.  Sur\-.,  Rept.  on  Valley  regions,  pt.  ii,  pp. 

57,  ia3-188,  250-251,  306,  :W8,  451-452,  478-481,  505-506,  531-534,  748-749,81! 
814.     1897. 

Carl  K>nif  erous.     A  labama. 
Ci)tL\  Measures,  Clark.     Md.  (ieol.  Surv.,  vol.  i,  j).  156.     1897. 

CarlM)niferf>u8.     Maryland.     Inehides  Klkgarden,    Fairfax j  Bayard,  Savage,  an. 
Pottsville. 
Coal  Measures,  Drake.     Am.  Phil.  Soe.,  Pro<.\,  vol.  xxxvi,  p.  360.     1897. 

Carl)oniferous.     Indian  Territory.     Includes  Upjwr  and  Ix)wer  Coal  Measures. 
Coal  Measures,  Keyes.     Jour,  of  Cieol.,  vol.  viii,  pp.  356-365.   -1898. 

Carboniferous.     Arkansas.      Exact  syn.  Des  Moines  series. 
Coal  Me^isures,  Wliite.      V.  S.  Geol.  Surv.,  19th    Ann.  Rept,  pt.  iii,  pp.  462-47^^    ^* 
1899. 

Carboniferous.     Indian  Territ<)ry.     Includes  Upper  and  lx)wer  Coal  Measures. 
Coal  Measures,  (lirty.     V.  S.  Geol.  Surv.,  19th  Ann.  Kept.,  pt.  iii,  i)p.  541-546.      189t=^  '^• 

Cari)oiiifer()us.     Indian  Territory.     Includes  UpiH^r  and  Ix)wer  Coal  Measures. 
Coal  Measures,  Bee<le.     Kan.  .Acad.  Sci.,  Trans.,  vol.  xvi,  pj».  70-84.     1899. 

Carboniferous.     Kansas  and  Xcbiuska. 
Coal  Pleasures,  Fletcher.     Can.  (Jeol.  Surv.,  De8crii)tive  note  on  Sydney  Coal  lielt^--'^  *^ 
pp.  S-12.      1900. 

Carboniferous.     Nova  Scotia. 
Coast  gnnip,  Bailey  and  Matthew.      Can.  Geol.  Surv.,  Rept.,  1870-71,  pp.  87-12' 

i87;i. 

Archean.     New  Brunswick.     Included  in  Iluronian. 
Coast  clays,  Dum]>Ie.     Texas  (ieol.  Surv.,  1st  Ann.  Kept.,  j>l.  iii,  pp.  xxxii-xxxiii  J 
1890. 
Pleistocene.     Texas. 
Coast  clays,  Dumble.     Jour,  of  Geol.,  vol.  ii,  j)j>.  5(>4-56().     1894. 
Tertiary.     Texas.     Included    in   rhanii)lain   i>eriod   of   Dana.     Exact  syn.    PorT 
Hudson  jrroup. 
Coastal  ^Toup,  Matthew.    Can.  (ieol.  Surv.,  Kept.  Prog.,  1876-77,*p.  334.      1878. 

Archean.     New  Brunswick.     Inchule<l  in  Laurentian  (?). 
Costal  s(»ries,  Hill.     Harvard  Coll.  Mus.  of  Comj).  Zool.,  Bull.,  vol.  xxxiv,  pp.  82-99. 
1899. 
Pleistocene.    Jamaica.     Included  Falmouth,  Barbican,  noi>e well,  and  Manchiooe  ^  ^ 
and  Bowdcn  formations. 

•  

Coasters  Harbor  Island  arkosc.  Shaler,  Woo<l worth,  and  Foerste.      U.  S.  GeoL  - 
Surv.,  Mon.,  vol.  xxxiii.  ]>.  .SSO.     1S^»9. 
CnHM/ii'ifcroii.'^.     J^ln>de  Islantl. 
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Ooatzacoalcos  formation,  Spencer.    Geol.  Soc.  Am.,  Bull.,  vol.  ix,  pp.  13,  23.  1897. 

Tertiary.    Mexico.    Included  in  Miocene. 
Ck>beqiiid  series,  Dawson.    Can.  Nat.,  2d  ser.,  vol.  ix,  p.  332.    1880. 

Silurian.    Nova  Scotia.    Included  in  Upper  Silurian.    Includes  Upper  and  Lower 
Cobequid. 
Ck>bre,  Hill.     Harvard  Coll.  Mus.  of  Comp.  Zool.,  Bull.,  vol.  xxxiv,  p.  78.     1899. 

Tertiary.    Jamaica.    Included  in  Oceanic  series. 
CobBCOOk  series,  Slialer.    Am.  Jour.  Sci.,  3d  ser.,  vol.  xxxii,  pp.  35-60.     1886. 

Devonian  and  Silurian.    Maine. 
Cobscook  Bay  series,  Williams.      U.S.  Geol.  Surv.,  Bull.  No.  165,  p. 34.     1900. 

Silurian.    Maine. 
Dochran  conglomerate,  Hayes.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  20. 
18^5. 

Gambrian.    Tennessee.     Included  in  Chilhowee  series. 
Cochran  conglomerate,  Keith.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folios  Nos. 
16,  25.     1895,  1896. 

Gambrian.    Tennessee,  North  Carolina. 
Oockeysville  marble,  Williams.     U.  S.  Geol.  Surv.,  Baltimore,  Md.  Greologic  sheet. 
1892. 

Maryland. 
(Sockafleld  Ferry  beds,  Vaughan.     Am.  Geol.,  vol.  xv,  p.  220.     1895. 

Tertiary.     Louisiana.     Included  in  Eocene. 
Cocksfield  Ferry  beds,  Vaughan.     U.  S.  Geol.  Surv.,  Bull.  No.  142,  p.  21.     1896. 

Tertiary.     Louisiana.     Included    in    Eocene.     Exact    syn.    Claiborne    sands   of 
Alabama. 
Codorus  limestone,  Lesley.    2d  Pa.  Geol.  Surv.,  Final  Kept.,  vol.  i,  p.  454.     1892. 

Silurian.     Pennsylvania.     Included  in  Lower  Silurian,  No.  ii  (?). 
Coeymans  limestone,  Clarke  and  Schuchert.    Science,  new  ser.,  vol.  x,  pp.  876- 
877.     1899. 

Devonian.    New  York.    Included  in  Helderbergian. 
Coeymans  limestone,  Weller.    N.  J.  Geol.  Surv.,  Rept.  1899,  p.  28.     1900. 

Devonian.    New  Jersey. 
Gk>fPee  sand,  Safford.    Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxvii,  pp.  362-364.     1864. 

Cretaceous.    Tennessee.     Exact  syn.  Tombigbee  sand. 
Coffee  sand,  Safford.     Geol.  of  Tenne^ee,  pp.  411-414.     1869. 

Cretaceous.     Tennessee.     Exact  syn.  Tombigbee  sand. 
Coffee  sand,  Killebrew  and  Safford.     Resources  of  Tenn.,  pp.  42-43.     1874. 

Cretaceous.    Tennessee. 
Co^gun  beds,  Norton.     Iowa  Acad.  Sci.,  Proc,  vol.i,  pt.  iv,  p.  23.     1894. 

Silurian.     Iowa.     Included  in  (?)  Silurian  (uppermost). 
Coggan  beds,  Norton.     Iowa  Geol.  Surv.,  vol.  iv,  pp.  138-154.     1895. 

Silurian.     Iowa.     Included  in  Upper  Silurian. 
Cohnlta  conglomerate,  Hayes.    Geul.  Soc.  Am.,  Bull.,  vol.  ii,  pi.  iii,  p.  4.    1890. 

Cambrian  (?).     Georgia. 
Coldbrook  group,  Matthew.     Can.  Nat.,  vol.  viii,  pp.  244,  246-247.     1863. 

New  Brunswick. 
Coldbrook  group,  Bailey  and  Matthew.     Can.  Geol.  Surv.,  Rept.,  1870-71,  pp.  59-85. 
1873. 

Archean.     New  Brunswick.     Included  in  Iluronian. 
Coldbrook  group,  Bailey  and  Matthew.    Can.  Geol.  Surv.,  Rept.,  1875-76,  pp.  350-352. 
1877. 

Huronian  (?).    New  Brunswick. 
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Ck>ldwater  ehalee,  Lane.    Mich.  Geol.  Surv.  Kept  State  Board  for  1891-02,  p.  86. 

1893. 

Sub-Carboniferous.    Michigan. 
Cold  water  shales,  Lane.    Mich.  Geol.  Surv.,  vol.  v,  pt  11,  p.  19.    1896. 

Michigan.    Exact  syn.  Cuyahoga  shale  of  Ohio. 
Cold  water  group,  Dawson.     Can.  Geol.  Surv.,  new  ser.,  vol.vli,  pp.  26B,  65B-66B, 
68B-71B,  160B-164B.     1896. 

Tertiarj'.    British  Columbia.    Exact  syn.  Oligocene. 
Coldwater  shales,  I^ne.     U.  8.  Geol.  Surv.,  Water-Supply  papers,  No.  30,  pi.  n. 
1899. 

Carboniferous.    Michigan.     Part.  syns.  Waverly  and  Cuyahoga. 
Coldwater  shale,  Gonlon.     Mich.  Geol.  Surv.,  vol.  vii,  pt,  iii,  p.  7.     1900. 

Carboniferous.     Michigan. 
Coldwater  shale,  Lane.    Mich.  Geol.  Surv.,  vol.  vii,  pt  ii,  pp.  24,  86.     1900. 

Carboniferous.     Michigan.     Exact  syn.  Cuyahoga. 
Ctole  Camp  sandstone,  Keyw.     Mo.  Geol.  Surv.,  vol.  vi,  pp.  331,  366,  369.     1894. 

Cambrian.    Missouri.     Included  in  Gasconade  limestone,  Ozark  series.     Part  syn. 
St.  Joseph  limestone. 
Coleman- Alliany,  Dumble.    Texas  Geol.  Surs\,  Ist  Ann.  Kept  pi.  iii,  p.  Ixvii.     1890. 

Carboniferous.    Texas.     Included  in  Coal  Measures. 
Coleman  division,  Tarr.     Am.  Geol.,  vol.  vi,  p.  152.     1890. 

Carboniferous.    Texas.     lnclude<l  in  Upj)er  Carboniferous. 
Coleman  l)eds,  Tarr.    Texas  Geol.  Surv.,  Bull.  No.  3,  pp.  14-15.     1892. 

Carboniferous.    Texas. 
Coleman  IkmI,  Drake.    Texas  (^eol.  Surv.,  4th  Ann.  Kept,  p,  424.     1893. 

Carboniferous.    Texas.     Includwl  in  Albany  division. 
Coles  Brook  limestone,  Emerson.     U.S. Geol. Sur\'.,  Mon.,  vol.  xxix,  p.  27.     1898. 

Alg(»nkian.     Massac^husetts. 
Coles  Brook  limestone,  Emers<m.      U.  S.  Geol.  Surv.,  Bull.  No.  159,  p.  41.      1899. 

Pro-Cambrian.     Massachusetts.     Exact  svn.  Hinsdale  limestone. 
Coles  Brook  limestone,  Emerson.     U.S.  Geol.  Surv.,  Bull.  No.  159,  pp.  41-43.     1899. 

Pre-Cambriiin .     M  assacrh  ust^tts. 
College  Hill  limestone,  Safford.     Geol.  of  Tenn.,  p.  276.     1869. 

Silurian.     TennesstM?.     IncludtMl  in  Nashville  formation. 
Collinsville  limestone,  Worthen.     F^'on.  Ge(»l.  of  111.,  vol.  iii,  p.  332.     1882. 

Carlxjniferons.     Illinois.     Included  in  Coal  Measures. 
Colorado  group,  Endlich.     U.  S.  Geol.  and  Geog.  Sur\'.  of  Terr.,  9th  Ann.  Kept., 
PI).  120,  IS:^,  V.)2-2\rt.     1S77. 

Cretaceous.     Colorado.     Exact  syn.  Cretaceous,  No.  2. 
Colorado,  Hague.     U.  S.  Geol.  Explor.  of  40th  Parallel,  vol.  ii,  pp.  28,  41-15.     1877. 

(•retaceous.     Colorado.     Includes  Fort  Benton,  Niobrara,  and  Fort  Pierre, 
Colorado  group,  King.     U.  S.  Explor.  of  40th  Parallel,  vol.  i,  pp.  305-320.     1878. 

Cretaceous.    Colorado,  Wyoming,  Utah.    Includes  Fort  Benton  (Cretaceous,  No.  2), 
Niobrara  (Cret.  No.  3),  an<l  Fort  Pierre  (Cret.  No.  4). 
Colorado,  White.     U.  S.  Geol.  and  (.Jeog.  Surv.  of  Terr.,  10th  Ann.  Kept,  pp.  19,  22, 
30.     1878. 

Cretaceous.     I 'tab,  Colora<lo. 
Colorado,  Endlich.     U.  S.  ( Jeol.  and  Geog.  Sur\'.  of  Terr.,  10th  Ann.  Kept.,  pp.  75, 
109,  126.     1878. 

Cretaceous.     Colorado. 
Colorado,  Stevenson.     Chief  of  Engineers'  Kept.,  1879,  pt.  iii,  p.  2254.     1879. 

Cretiiceous.     New  Mexico.     Includes  Fort  IVnton,  Niobrara,  and  Fort  Pierre. 
Colorado,  Endlich.     U.  S.  C^eol.  and  Geog.  Surv.  of  Terr.,  11th  Ann.  Rept.,  pp.  85, 

^7,  J()ff,  122.     1S7ih 
Cretaceous.     Wyoniinii^. 
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Colorado  groap,  Stevenson.    U.  S.  Geog.  and  Greol.  Sorv.  of  100th  M.,  vol.  iii,  8uppl., 
p.  95.    1881. 
Cretaceous.    Colorado,  New  Mexico.    Incladee  Fort  Benton,  Niobrara,  and  Fort 
Pierre  of  Meek  and  Hayden,  Nos.  2,  3, 4,  and  Middle  Cretaceous  of  Newberry. 
Colorado  group,  Dutton.    U.  S.  Geol.  Surv.,  6th  Ann.  Kept.,  pp.  136-140.     1885. 

Cretaceous.    N  W.  New  Mexico.    Includes  Dakota  sandstone,  and  Colorado  shales. 
Colorado,  White.    U.  S.  Geol.  Surv.,  Bull.  No.  82,  pp.  158,  261.    1891. 
Cretaceous.    Rocky  Mts.    Includes  Niobrara  and  Fort  Benton.    Exact  syns.  Aus- 
tin limestone  and  Eagle  Ford  shale. 
Colorado  formation.  Cannon.    Colo.  Sci.  Soc.,  Proc.,  vol.  iv,  p.  248.    1893. 

Cretaceous.    Colorado. 
Colorado,  Weed.    U.  8.  Geol.  Surv.,  Bull.  No.  106,  p.  17.     1893. 

Cretaceous.    Montana. 
Colorado,  Stanton.     U.  S.  Geol.  Surv.,  Bull.  No.  106.     1893. 

Cretaceous.    Rocky  Mountains. 
Colorado,  Iddings  and  Weed.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  1. 
1894. 
Cretaceous.    Montana.    Includes  Benton  and  Niobrara. 
Colorado,  Cross.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  7.     1894. 

Cretaceous.    Colorado. 
Colorado,  Bain.    Iowa  Geol.  Surv.,  vol.  v,  pp.  273-275.     1896. 

Cretaceous.    Iowa.    Includes  Benton  and  Niobrara. 
Colorado,  Peale.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  24.     1896. 

Cretaceous.    Montana 
Colorado,  Emmons,  Cross,  and  Eldridge.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxvii,  pp.  26, 
64.     1896. 
Cretaceous.    Colorado.    Includes  Benton,  Niobrara. 
Colorado,  Weed.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  30.     1896. 

Cretaceous.    Wyoming.    Includes  Benton  and  Niobrara. 
Colorado  group.  Weed  and  Pirsson.     U.  S.  Geol.  Surv.,  Bull.  No.  139,  p.  45.     1896. 

Cretaceous.    Montana.    Includes  Benton  and  Niobrara. 
Colorado,  Bain.    Iowa  Geol.  Surv.,  vol.  viii,  pp.  330-335.     1898. 

Cretaceous.     Iowa. 
Colorado  formation,  Spurr.    U.  S.  Greol.  Surv.,  Mon.,  vol.  xxxi,  pp.  41-42.     1898. 

Cretaceous.    Colorado.    Includes  Benton  shales  and  Niobrara  limestone. 
Colorado  formation.  Weed.    U.  S.  Geol.  Surv. ,  Geol.  Atlas  of  U.  S. ,  Folio  No.  55.    1 899. 

Cretaceous.    Montana. 
Colorado  formation,  Iddings  and  Weed.     U.  8.  Geol.  Surv.,  Mon.,  vol.  xxii,  pt.  ii, 
pp.  1-59,  149-164.     1899. 
Cretaceous.    Yellowstone  Park. 
Colorado  formation,  Logan.    Jour,  of  Geol.,  vol.  vii,  pp.  83-91.     1899. 

Cretaceous.     Kansas  and  Nebraska.     Includen  Fort  Benton  and  Niobrara. 
Colorado  formation,  Todd.    U.  S.  Geol.  Surv.,  Water-Supply  paiKjr,  No.  34,  p.  15.    1900. 

Cretaceous.    South  Dakota. 
Ck>luinbia  formation,  McGee.     U.  S.  Geol.  Surv.,  7th  Ann.  Rept.,  p.  594.     1888. 

Pleistocene.    Maryland. 
Columbia  formation,  McGee.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xxxv,  pp.  367-388,  pp. 
367-388,  44S-466.     1888. 
Pleistocene.    Atlantic  Coast  region. 
Columbia,  McGee.    Am.  Assoc.  Adv.  Sci.,  Proc,  vol.  xxxvi,  pp.  221-222.     1888. 

Pleistocene.    Atlantic  Coastal  Plain. 
Columbia  formation,  McCree.     U.  S.  Geol.  Surv.,  12th  Ann.  Rept.,  pt.  i,  p.  384.     1891. 

Pleistocene.    Atlantic  Coastal  Plain. 
Columbia,  McGee.    Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xxxlx,  p.  245.    \ft^\, 
'Pl&Btocene,    MiaBwmppi  Valley. 
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Columbia,  McGee.     Smithsonian  Inst.  Rept.,  1890,  p.  72.     1891. 

Pleiatocene.    District  of  CJolumbia. 
Oolmpbia,  Darton.    Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  432.     1891. 

Plajatocene.     Virginia,  Maryland. 
Coljw^f)ia  series,  Spencer.     Ga.  Geol.  Surv.,  Ist  Rept.  of  Prog.,  pp.  61-72.     1891. 

Terfl#ry.     Georgia. 
Coln|pW»  Darton.     U.S. Geol.  Surv.,  Baltimore,  Md.,  Geologic  sheets     1892. 

pi|9i8tocene.     Maryland. 
Colombia,  Williams  and  Clark.     Maryland.    Its  Resources,  Industries,  and  Institu- 
tions, pp.  74,83.     1893. 
Pfeietocene.     Maryland. 
ColDinbia,  McGee,  Darton,  Williams.     Int.  Cong.  Geol.,  5th  sess.,  pp.  232-233,  246. 
1893. 
Pleistocene.     Maryland,  District  of  Columbia. 
Columbian  gravels,  Grimsley.    Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  xvii,  No.  i,  p.  59.    1894. 

Maryland. 
Columbia,  Darton.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folios  Nos.  13,  23.     1894, 
1896. 
Pleistocene.    Virginia,  Maryland. 
Columbia,  Hershey.     Am.  Geol.,  vol.  xv,  p.  7.     1895. 

Pleistocene.     Illinois.     Includes  Florence  gravel,  Valley  loess,  Upland  loess. 
Columbia,  Hershey.     Am.  <feol.,  vol.  xvi,  p.  352.     1895. 

Pleistocene.     Missouri. 
Columbia,  Darton.     U.  S.  Geol.  Surv.,  Bull.  No.  138,  pp.  119, 126, 164, 210.     1896. 

Pleistocene.     Atlantic  Coastal  Plain. 
Columbia  formati(m,  Clark.     Md.  Geol.  Surv.,  vol.  i,  p.  199.     1897. 

Pleistocene.     Marvland. 
Columbia  formation,  Spencer.     Geol.  Soc.  Am.  Bull.,  vol.  ix,  p.  25.     1897. 

Pleistocene.     Mexico. 
Columbus  limestone,  Mather.     Kept.  State  House  Artesian  Well  at  Columbus,  Ohio, 
p.  6.     1859. 
Ohio. 
Columbus  liincHtone,  Orton.     Ohio  Geol.  Surw,  vol.  vi,  p.  763.     1888. 

Ohio. 
Columbus  limestone,  Orton.     Ohio  Geol.  Surv.,  3d  Organization,  1st  Ann.  Rept.  p.  25. 
1890. 
Devonian.     Ohio.     lnclu(le<l  in  Upper  llelderberg  limestone.     Exact  syn.  Lower 
CorniferouH. 
Columbus  beds,  Brownocker.     Deni^jon  Univ.  Sci.  I^b.,  Bull.,  vol.  ii.  Art.  ii,  p.  13. 
1898. 
Devonian.     Ohio. 
Colvins  Bun  limestone,  White.     U.  S.  Geol.  Surv.,  Bull.,  No.  65,  p.  39.     1891. 
Carboniferous.     Pennsylvania.     Included  in  Permo-Carboniferous,  Dunkard  Creek 
series.     Exact  syn.  Linie.vtone  1  (a),  Stevenson. 
Comanche  series,   Hill.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xxxiii,   p.  298,  1887;  vol. 

xxxiv,  !>.  299,  1887. 
Comanche  Hcrici-,  Hill.     Ark.  Geol.  Surv.,  1888,  vol.  ii,  pp.  67,  110-116,  126.     1888. 
CretaceouH.     Arkansiis.     Includes  Washitii,  Fredericksburg,  and  Trinity  divisions. 
Comanche  series,  Hill.     Texas  Geol.  Surv.,  1st  Ann.  Rept.,  pp.  116-141.     1890. 
Cretaceous.      Texas.      Included  in  Lower  Cretaceous.      Includes  Trinity  sands, 
Fredericksburg  division,  Comanche  Peiik  subdivision,  Cai)rina  chalk,  Washita 
division,  Austin  marble,  Fort  Worth  limestone,  Shoal  Creek  limestone,  and 
Denisun  beds. 
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Comanche  series,  Durable.    Texas  Geol.  Surv.,  Ist  Ann.  Rept.,  pi.  iii,  pp.  i-'iv. 
1890. 

Cretaceous.    Texas.     Includes  Washita,  Fredericksburg,  and  Trinity  divisions. 
Comanche  series,  Hill.    Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  503.     1891. 

Cretaceous.      Texas. 
Comanche,  White.     U.  S.  Geol.  Surv.,  Bull.,  No.  82,  pp.  119,  253.     1891. 

Cretaceous.    Texas. 
Comanche  series,  Hill.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xlv,  pp.  313-318.     1893. 

Cretaceous.    Mexico,  Texas. 
Comanche  series,  Hill.     Amer.  Jour.  Sci.,  3d  ser.,  vol.  1,  pp.  205-234.     1895. 

Cretaceous.     Kansas,  Oklahoma,  and  New  Mexico. 
Comanche  series,  Stanton.     Jour,  of  Geol.,  vol.  v,  pp.  599-610.     1897. 

Cretaceous.      Included  in  Lower  Cretaceous. 
Comanche  series,  Prosser.     Kan.  Univ.  Geol.  Surv.,  vol.  ii,  pp.  96-181.     1897. 

Lower  Cretaceous.     Kansas.     Includes  Cheyenne  sandstone  and  Kiowa  shales. 
Comanche  series,  (^ould.     Am.  Jour.  Sci.,  4th  ser.,  vol.  v,  pp.  169-175.     1898. 

Cretaceous.     Kansas.     Includes  Kiowa  shales  and  Cheyenne  sandstone. 
Comanche  series,  Vaughan.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  V.  S.,  Folio  No.  64. 
1900. 

Cretaceous.    Texas.     Includes  Glen  Rose  formation,  Comanche  Peak  limestone, 
Edwanls  limestone,  Georgetown  limestone,  Del  Rio  clay,  Buda  limestone. 
Comanclie  Creek  IhkI,  Drake.     Texas  Geol.  Surv.,  4th  Ann.  Rt»pt.,  p.  385.     1893. 

Carboniferous.    Texas.     Included  in  Strawn  division. 
Comanche  Peak  group,  Shumard.    St.  Louis  Acad.  Sci.,  Trans.,  vol.  i,  i)p.  583,  584. 
ia57. 

Cretaceous.    Texas. 
Comanche  Peak  group,  Marcou.    Boston  Soc.  Nat.  Hist.,  Proc,  vol.  viii,  1861-62, 
p.  89.     1861. 

Cretaceous.    Texas.     Included  in  Upper  Cretaceous. 
Comanche  Peak  bed,  Hill.     Texas  Geol.  Surv.,  1st  Ann.  Rept,  pp.  123-124.     1890. 

Cretaceous.     Texas.     Included  in  Fredericksburg  division  of  Comanche  series. 
Comanche  Peak  division,  Hill.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  pp.  503,  512.     1891. 

Cretaceous.    Texas. 
Comanche  Peak  limestone,  Taff.    Texas  Geol.  Surv.,  3d  Ann.  Rept.,  pp.  340.     1892. 

Cretaceous.    Texas.    Included  in  Fredericksburg  division  of  Lower  Cretac^eous. 
Comanche  Peak  series,  Durable  and  Cummins.     Am.  (leol.,  vol.  ix,  p.  349.     1892. 

Cretaceous.     Texas. 
Comanche  Peak  chalk.  Hill.     Artesian  Invest.,  Final  Rept.,  pt.  iii,  p.  86,  52d  Cong., 
Istsess.,  Ex.  Doc.  41,  pt.  iii.     1892. 

Cretaceous.     Texas.     Included  in  Trinitv  division. 
Comanche  Peak  limestone,  Taff.     Texas  Geol.  Surv.,  4th  Ann.  Rept.,  pp.  25f)-257. 
1893. 

Cretaceous.     Texas.     Included  in  Fredericksburg  division  of  Lower  Cretacvous. 
Comanche  Peak  beils.  Hill.     Geol.  Soc.  Am.,  Hull.,  vol.  v,  p.  302.     1894. 

Cretai'eous.     Texas.     Includes  Goodland  and  Walnut. 
Comanche  Peak  stage,  Durable.     Geol.  Soc.  Am.,  Bull.,  vol.  vi,  p.  378.     1895. 

Cretaceous.    Texas.     Included  in  Lower  Cretaceous. 
Comanche  Peak  limestone,  Hill  and  Vaughan.     U.  S.  CtcoI.  Surv.,  18th  Ann.  Rept., 
pt.  ii,  p.  226.     1898. 

Cretaceous.    Texas.    Included  in  Fredericksburg  division  of  Comanche  series. 
Comanche  Peak  formation,  Hill  and  Vaughan.     V.  S.  Geol.  Surv.,  Ovo\.  Atlan  of 
U.  S.,  Folio  No.  42.     1898. 

Cretaceous.    Texas.    Included  in  Comanche  series 
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Comanche  Peak  limestone,  Vaughan.    U.  S.  Geo).  Surv.,  Geol.  AUas  of  U.  8.,  Folio 
No.  64.    1900. 

Cretaceous.    Texas.    Included  in  Comanche  series.  « 

Ck>met  Creek  bed,  Hill.     Am.  Jour.  Sci.,  3d  ser.,  vol.  1,  pp.  22B-229.     1895. 

Cretaceous.    Oklahoma.    Included  in  Comanche. 
Como  stage,  Knight.    Geol.  Soc.  Am.,  Bull.,  vol.  xi,  pp.  383-385.     1900. 

Jurassic.     Wyoming. 
Ck>nanicut  arkose,  Shaler,  Wood  worth,  and  Foerste.    U.  8.  Geol.  8urv.,  Mon.,  vol. 
xxxiii,  p.  380.     1889. 

Carboniferous.     Rhode  Island. 
Conasauga  shale,  Hayes.    Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  143.     1890. 

Ordovician  (?).    Tennessee.    Exact  syn.  Knox  shale. 
Conasauga,  Walcott     U.  8.  Geol.  Surv.,  Bull.,  No.  81,  p.  248.    1891. 

Cambrian.    Georgia.    Exact  syn.  Knox  shale,  Montevallo,  Choooolocco. 
Conasauga  shale,  Hayes.    Ala.  Geol.  8urv.,  Bull.,  No.  4,  pp.  34,  39.    1892. 

Cambrian.    Alabama. 
Conasauga  shale,  Hayes.    Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  467.    1894. 

Cambrian.    Geoi^a. 
Conasauga  shale,  Hayes.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folios  Nos.  2,  4,  6, 
20,  35.     1894-95,  1896. 

Cambrian.    Georgia,  Tennessee. 
Conasauga  shale,  Hayes.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  35.    1896. 

Cambrian.    Alabama.    Exact  ByoB.  Montevallo  or  Choccolocco  shale,  Knox  shale. 
Conasauga  shale,  Keith.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  33.    1896. 

Cambrian.    Tennessee.     Includes  Nolichucky  shale  and  Marysville  limestone. 
Exact  syn.  Knox  shale. 
Conasauga  shale,  Keith.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  25.     1896. 

Cambrian.    Tennessee.   * 
Conception  slates,  Walcott.    Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  220.     1899. 

Algonkian.     Newfoundland.     Included  in  Avalon  terrane. 
Concretionary  limestone,  Worthen.    Iowa  Geol.  Surv.,  vol.  i,  pt.  i,  pp.  190-191,  201, 
215-216,  226-227,  236-237,  242-243,  254-255.     1858. 

Carlxjniferous.     Iowa. 
Concretionary  limestone,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  55.     1890. 

Carboniferous.     Arkansas.     Included  in  Lower  Carboniferous. 
Gonemaugh  formation,  O'llarra.     Md.  Geol.  Surv.,  Allegany  County,  p.  118.     1900. 

Carboniferous.     Maryland. 
Conemaugh  formation,  Clark.     Md.    Geol.  Surv.,  Phys.     Atlas  of  Md.,  Allegany 
County.     1900. 

CarlK)uiferou8.     Maryland. 
Conglomerate  series,  Fontaine.     Am.  Jour.  Sci.,  'M  ser.,  vol.  vii,  pp,  463-465.     1874. 

Carboniferous.     West  Virginia. 
Conglomerate  series,  Fontaine.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xi,  p.  374.     1876. 

Carbon  if  erouf*.     West  Virginia. 
Ct)nglonienite  Measures,  White.     2d  Pa.  (ieol.  Surv.,  Rept.  Q,  pp.  33-58.     1880. 

Carboniferous.     Pennsylvania.     Includes    Homewood  sandstone,  Mercer  shales, 
ConncHjueneasing  sandstone,  Sharon  conglomerate.     Exact  syn.  No.  xii. 
Conglomerate  group,  Orton.     Ohio  (leol.  Surv.,  vol.  vi,  p.  43.     1888. 

Carboniferous.     Ohio.     Includes  Homewood  sandstone.  Upper  Mercer  group.  Lower 
Mercer  group,  Massillon  sandstone,  Upi)er  Massillon  sandstone,  Lower  Sharon 
conglomerate. 
Conglomerate  grouj),  Squire.     Ala.  Geol.  Surv.,  Rept.  on  CahabaCoal  field,  pp.  14  et 
seq.     1890. 

Carboniferous,    Alabama.    Included  in  Coal  Measures. 
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Conglomerate  group,  Orton.    Ohio  Geol.  Surv.,  3(1  Organization,  1st  Ann.  Kept., 
pp.  4:^-44.     1890. 
Carboniferous.    Ohio.     Includes   Home  wood  nandstone,  Mercer  group,  Massillon 
nandstones,  and  Sharon  conglomerate. 
Connecticut  River  sandstone,  Hitchcock.     Am.  Assoc.  Adv.  Sci.,  Proc,  vol.  ix, 
p.  225.     1855. 
Juratrias.     Massachusetts. 
Connecticut  Rivtr  sandstone,  Emmons.     St.  Louis  Acad.  Sci.,  Trans.,  vol.  i,  p.  102. 
1857. 
Connecticut. 
Connecticut  sandstone,  Hitchcock.    Rc^ience,  new  ser.,  vol.  i,  pp.  74-77.     1895. 
Juratrias.    Connecticut.     Exact  syn.  Newark  or  Connecticut  River  sandstone. 
Connecticut  River  sandstone,  Emerson.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxix,  pp. 
351-406.     1898. 
Juratrias.     Massachusetts.     Included  in  Trias.    IncludesSugar  Loaf  arkose.  Mount 
Toby  conglomerate,  Longmeadow  brownstone,  Cliicoj)ee  shale,  Granby  tuff, 
Holyoke,  DeerfieM,  and  Black  Rock  beds.     Part.  syn.  Newark. 
ConnellsviUe  sandstone,  Piatt.    2d  Pa.  Geol.  Geol.  Surv.,  Rept.  H*,  p.  312.     1878. 

Carboniferous.    Pennsylvania. 
Connellsville  sandstone,  White.     U.  S.  Geol.  Surv.,  Bull.  No.  a5,  p.  87.     1891. 
Carboniferous.     Pennsylvania,  West  Virginia.     Included  in  Barren  Measures,  Elk 
River  series. 
Connellsville  sandstone.  White.    Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  189.     1892. 

Upper  Carboniferous.     West  Virginia.     Included  in  Elk  River  s*eries. 
Connoquenessing  sandstone,  Piatt.     2d  Pa.  Geol.  Surv.,  Rept.   H^,  p.  325.     1880. 

(Carboniferous.     Pennsylvania. 
Oinnrjquenessing  sandstone.  White.     U.  S.  Geol.  Surv.,  Bull.  No.  05,  p.  201.     1891. 
Carboniferous.    Ohio  and   Pennsylvania.     Included   in  Pottsville  conglomerate 
series.     Part.  syn.  Massillon  sandstone. 
Connoquenessing  sandstone,  D'Invilliers.     2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  iii, 
pt.  i,  p.  1911.     1895. 
Carboniferous.     Pennsylvania.     Exact  syn.  Massillon  sandstone  of  Ohio. 
Consholiocken  clay,  Hopkins.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  pp.  480-484.     UHX). 

Pennsylvania. 
Contra  Costa  lake  bed,  Cooper.     Cal.  Acad.  Sci.,  Proc,  189,*^-94,  2(1  series,  vol.  iv, 
p.  169.     1895. 
Pliocene.     California.     Included  in  Pliocene  fresh-water  l>e(ls. 
Conway  schist,  Emerson.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  V.  S.,  Hawley  nheet. 
1892. 
Silurian.     Massachusetts. 
Conway  schists,  Emerson.     (Jeol.  Soc.  Am.,  Bull.,  vol.  vii,  p.  5.     1895. 

Dnlovician  ?    Massachusetts. 
Conway  schists,  Emerson.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxix,  pj).  177-200.     1S9S. 

Silurian.     Miissachusetts. 
('onway  schist,  Emereon.     U.  S.  Cieol.  Surv.,  Geol.  Atlius  of  U.  S.,   Folio  No.  50. 
1898. 
Silurian.     Massachusetts. 
Cook  Inlet  gravels,  Spurr.     U.  S.  Geol.  Surv.,  20th  Ann.  Rci)t.,  pt.  vii,  pi>.  174-175. 
1900. 
Pleistocene.    Alaska. 
Cook's  Mountain  beds,  Dumble.    Texas  Geol.  Surv.,  Rept.  on  brown  coal,  pp.  141- 
143.     1892. 
Tertiary.     Texas.     Included  in  Timber  Belt  division  of  Eocene. 

Bull.  191—02 9 
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Cook's  Mountain  series,  Kennwly.     Texas  Geol.  Surv.,  3d  Aim.  Rept.,  pp.  54^7. 
1892. 

Tertiary.    Texas.     IncludtMl  in  Timber  Belt  beds  of  Eocene. 
Coon  Mountain  be<l,  Dnike.    Texa^  (tcoI.  8urv.,  4th  Ann.  Rept,  p.  417.     1893. 

Carlx)niferou8.    Texas.     Include<l  in  Cm*ci  division. 
Cooper  marble,  Meek.     Mo.  Geol.  Surv.,  Ueptij.  1855-1871,  p.  176.     1873. 

Carlx)niferous.     Missouri. 
Cooper  River  beds,  Pratt.     Ashley  river  phosphates.     1868. 

Tertiarv.     S(3uth  Carolina!     Included  in  Eocene. 

■r 

Cooper  River  beds,  Holmes.     Phosphate  Rock  of  South  Carolina.     1878. 

Tertiarv.    South  Carolina.     Included  in  E<K»one.     Part.  svn.  Eocene  marl. 
Cooper  River  marls,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  ii,  p.  342.     1898. 

Tertiary.    South  Carolina.     Included  in  Vicksburgian  stage,  Oligocene. 
Coos  group,  Hitchcock.    Boston  Soc.  Nat.  Hist.,  Proc,  vol.  xv,  1872-73,  p.  307.     1873. 

New  Hampshire.    Includes  Calciferous  mica  schists. 
Coos  group,  Hitchcock.     Am.  Jour.  Sci.,  3d  ser.,  vol.  vii,  pp.  474—475.     1874. 

New  Hampshire. 
Coos  quartzite,  Huntington.     CtcoI.  of  New  Hamp.,  pt.  ii,  pp.  412-421.     1877. 

Paleozoic.     New  Hampshire. 
Coos  group,  Huntington.     Geol.  of  New  Hami).,  pt.  ii,  pp.  38-47,  316-320,  372,  442. 
1877. 

Paleozoic.     New  Hampshire.     Includes  Coos  quartzite. 
Coos  group,  Hitclicock.    Jour,  of  Geol.,  vol.  iv,  p.  55.     1896. 

Silurian  (?).    New  Hami>shire. 
Coos  group,  Hitchcock.     Geol.  Soc.  Am.,  Bull.,  vol.  vii,  p.  510.     1896. 

(!^ambrian.     Vermont. 
Coos  conglomerate,  Dall.     U.  S.  GtMjl.  Surv.,  18th  Ann.  Rept.,  pt.  ii,  p.  336.     1898. 

Pleistocene.     Oregon. 
Coosa  shale,  Hayes.     Geol.  Soc.  Am.,  Hull.,  vol.  ii,  p.  143.     1890. 

Cambrian  (?).     Teniicy*sce,  CJcor^la. 
Coosa  shale,  Smith.     Ala.  Geul.  Surv.,  Rept.  on  Cahaba  Coal  (ield,  p.  148. .  1890. 

Cambrian.     AlaV)aiiia. 
Coosa,  Walcott.     T.  S.  (ieol.  Surv.,  Bull.,  No.  SI,  p.  247.     1891. 

Cambrian.     Alabama  and  (Jeorjxia. 
Coosa  shale,  Hayes.     Ala.  (^icol.  Surv.,  Bull.,  No.  4,  pp.  34,  35.     1892. 

Cambrian.     Alabama. 
Coosa  shale,  Ciibsun.     Ala.  (icol.  Surv.,  (n'ol.  Struct,  of  Murphrees  Valley,  pp.  26, 
90.     IH9.S. 

Cambrian.     Alabama.     Exact  svn.  Sparrv  limestone. 
Coosa  shales,    McC 'alley.     .\la.  (icol.    Surv.,   Kept.  <>u  Valley  n^ions,   jit.  ii,  ])p. 
42-44,  189-191,  L'r)4-25<3,  IM  1-:U4,  45;j-4r)(>,  484-485,  514-51(),  588-593,  712-713, 
7()7-7()S.     ls<>7. 

Cambrian.     Alabama.     Exact  svn.  Flatwo(Ml  shales,  Conasauga. 
Copper-bearing  series  of  I^ikc  Siii)crior,  Lo^^an.    (.'an.  <  Jeol.  Surv.,  Rept.,  1843-1SI)3, 
pp.  (>7-S().     \m:i 

Canada.     Inchules  rj)pcr  and  Lower  Copper-bearing  grtiups. 
Copper-bearing  series,   I'pper,    MacFarlane.     Can.  Geol.  Surv.,  Rept.,  186li-lS6(>, 
pp.  132-147.     180(3. 

(.'anada.     Included  in  Copper-bearing  series  of  I^\ke  Suiwrior.     Exact  svn.  Quelxv 
and  Potsdam  grouj>s. 
Copper-beiiring  rocks,  Wadsworth.     Am.  Assoi'.  Adv.  Sci.,  Proc.,  vol.  xxix,  pt.  ii, 
pp.  429-430.     1881. 

Potsdam.     Michigan. 
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Copper  Biver  silts  and  gravels,  Schrader.     U.  S.  Geol.  Surv.,  20th  Ann.  Rept., 
pt.  vii,  pp.  41(M12.     1900. 

Alaska. 
Coqiiina  beds,  Hill.     Wash.  Biol.  Soc.,  Proc,  vol.  viii»  p.  14.    1893. 

Cretaceous.    Texas.    Included  in  Trinity  division  of  Comanche  series  in  Glen 
Rose  beds. 
Coral  beds,  Upper  and  Lower,  Chamberiin.    Geol.  of  Wis.,  vol.  ii,  pp.  349-356. 
1877. 

Upper  Silurian.    Wisconsin.    Included  in  Niagara. 
Coral  beds,  Chamberiin.    Geol.  of  WMs.,  vol.  i,  p.  187.     1883. 

Silurian.    Wisconsin.    Included  in  Niagara.    Includes  Upper  and  Lower  Coral. 
Coral  limestone,  Langdon.    Geol.  Soc.  Am.,  Bull.,  vol  ii,  p.  588.     1891. 

Tertiary.    Alabama.     Included  in  Eocene  (Upper). 
Coralline  limestone.  Hall.    Paleontology  of  New  York,  vol.  ii,  pp.  321-322.     1852. 

Silurian.    New  York. 
Coralline  Falls  limestone,  Owen.    Ky.  Geol.  Surv.,  vol.  i,  pp.  95-97.     1856. 

Devonian.    Kentucky. 
Coralline  limestone,  Barrett.    Am.  Jour.  Sci.,  3d  ser.,  vol.  xv,  p.  370.     1878. 

Silurian.    New  Jersey.    Exact  syn.  Niagara  limestone. 
Coralline  beds,  Pratt     Ashley  River  phosphates.     1868. 

Tertiary.     South  Carolina.     Included  in  Eocene. 
Coralline  beds,  Norton.    Iowa  Geol.  Surv.,  vol.  iv,  pp.  128-129.     1895. 

Silurian.     Iowa.    Included  in  Upper  Silurian. 
Corbin  conglomerate  lentil,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S., 
Folio  No.  46.     1898. 

Carboniferous.    Kentucky. 
Corbin  conglomerate  lentil,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S., 
Folio  No.  47.     1898. 

Carboniferous.    Kentucky.    Included  in  Pennsylvanian  series. 
Cornfield  Harbor  clays,  Dall.    U.  S.  Geol.  Surv.,  18th  Ann.  Kept.,  pt.  ii,  p.  336. 
1898. 

Pleistocene.    Maryland. 
Comiferons  lime  rock,  Eaton.     Am.  Jour.  Sci.,  1st  ser.,  vol.  xxxvi,  pp.  61-71. 
1839. 

New  York.    Exact  syn.  Cherty  lime  rock. 
Comiferous  limestone,  Douglass.    Michigan  I^egis.  Doc,  vol.  i,  No.  ix  (4th  Ann. 
Kept.  State  Geol.,  1840),  p.  550.     1841. 

Michigan. 
Corniferous  limestone,  Vanuxem.    Geol.  of  New  York,  pt.  iii,  pp.  139-146.     1842. 

Paleozoic.    New  York.    Included  in  New  York  avstein.    Includes  Seneca  limeHtone. 
Comiferous  hmestone.  Hall.     Geol.  of  New  York,  pt.  iv,  4th  Geol.  Dist.,  pp.  18, 
161-170.     1843. 

Paleozoic.     New  York.     Included  in  New  York  system.     Includes  Seneca  lime- 
stone.    Part.  svn.  Corniferous  limerock. 
Corniferous  limestone,  Mather.    Geol.  of  New  York,  pt.  i,  pp.  337-338.     1843. 

Paleozoic.     New  York.     Included  in  Ilelderber^  division. 
Comiferous  limestone,  Owen.     Am.  Jour.  Sci.,  2(1  ser,  vol.  i,  p.  64.     1846. 

Devonian.     New  York.     Includes  Seneca  limestone. 
Comiferous  formation,  Chapman.     Can.  Inst.,  new  ser.,  vol.  viii,  pp.  441-444.     1863. 

Devonian.    Canada. 
Comiferous  formation,  Logan.    Can.  Geol.  Surv.,  Kept.,  1843-1863,  pp.  361-379.    1863. 

Devonian.    Canada.    Included  in  Upper  Helderberg  group. 
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Corniferons  limestone,  Dawson.    Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxv,  pp.  314-319. 
1803. 

Devonian.    Canada. 
Corniferons  limestone,  Hunt.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xlvi,  pp.  357-362.     1868. 

Devonian.    Canada.    Included  in  Lower  Devonian. 
Cornif(T«)U8  limestone,  Cook.    Geol.  of  New  Jersey,  pp.  165-166.     1868. 

Devonian.    New  Jersey. 
Corniferous,  Winchell.    Ohio  Geol.  Surv.,  vol.  i,  pt.  i,  pp.  603,  619,  636,  642.     1873. 

Devonian.    Ohio. 
Corniferous,  Gilbert.    Ohio  Geol.  Surv.,  vol.  i,  pt.  i,  p.  575.     1873. 

Silurian.    Ohio. 
Corniferous,  Newberry.    Ohio  Geol.  Surv.,  vol.  i,  pt.  i,  pp,  67,  105,  142.     1873. 

D(*vonian.    Ohio. 
Corniferous,  Winchell.    Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xxii,  p.  102.     1873. 

Devonian.    Ohio. 
Corniferous,  Newl)erry.    Ohio  Geol.  Surv.,  vol.  ii,  p.  190.     1874. 

Devonian.     Ohio. 
Corniferous,  Andrews.    Ohio  Geol.  Surv.,  vol.  ii,  p.  591.     1874. 

Devonian.     Ohio. 
Corniferous,  Winchell.    Ohio  Geol.  Surv.,  vol.  ii,  pp.  243,  289,  328,  a39,  356,  381^. 
1S74. 

Devonian.    Ohio.     Incrludes  Upper  and  Ix>wer  Corniferous. 
Corniferous,  Winchell.     Am.  Assoc.  Adv.  Sci.,  Pro<'.,  vol.  xxiv,  p.  57.     1875. 

Devonian.     Ohio,  Michijran. 
Corniferous,  Ilotchkiss.     A  Geographical  and  Political  Summary  of  Virprinia.     187<». 

Devonian.     Virginia.     Included  in  Devonian  or  Old  Red  Sandstone.     Exact  syn. 
Post-Meridian,  Formation  viii. 
Corniferous,  Orton.     Ohio  Geol.  Surv.,  vol.  iii,  p.  603.     1878. 

Devonian.     Ohio. 
Corniferous,  Newberry.     Ohio  Geol.  Surv.,  vol.  iii,  p.  10.     1878. 

Devonian.     Ohio. 
Corniferous,  Hall.     Albany  Inst.,  Trans.,  vol.  ix,  pp.  169-175.     1879. 

Devonian.     Ohio. 
Corniferous  liniestono,  Miller.     Cin.  Soc.  Nat.  Ilist.,  Jour.,  vol.  iv.  No.  iv,  p.  291. 

1881. 
Corniferous  limestone,  Worthen.     P>on.  Geol.  of  111.,  vol.  i,  p.  482.     1882. 

Devonian.     Illinois. 
Corniferous,  White.     2d  Pa.  Geol.  Surv.,  Kept.  G«,  pp.  1U>-121.     1882. 

Devonian.     Pennsylvania.     Included  in  Uj)f>er  Ilelderber^j  of  No.  viii. 
Corniferous,  Linney.     Ky.  Geol.  Surv.,  Geol.  of  Ciarrard  CJounty,  p.  21.     1883. 

Devonian.     Kentuekv. 
Corniferous  limestone,  Linney.     Ky.  Geol.  Surv.,  (leol.  of  Sj)encer  and  Nelson  coun- 
ties, pp.  45-4H.     1884. 

Devonian.     Kentuekv. 
Corniferous  limestone,  Linney.     Ky.  (ieol.  Surv.,  Geol.  f>f  Clark  ami  Montjroniery 
('(•unties.     IH84. 

Devonian.     Kentuekv. 
Corniferous,  Knott.     Ky.  Ger>l.  Surv.,  Geol.  of  Marion  County,  p.  17.     1885. 

Devonian.     Kentuekv. 
Corniferous,  Linney.     Ky.  Geol.  Surv.,  Geol.  of  Bath  County,  p.  23.     1886. 

Devonian.     Kentucky. 
Corniferous.  Carll.     2d  Pa.  Geol.  Surv.,  Kept.  P,  pp.  71-73,  118-120,  136.     1890. 

Devonian.     Pennsvlvania.     Included  in  No.  viii. 
Corniferous  tor rdiio,  IJopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  52.     1890. 

"fe  I  'onimi.     A  rkansa^. 


WEiKR.]  CORNIFKROUS OOTTONWOOD.  133 

Comiferous  liinestone,  Lesley.     2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  ii,  pp.  1153 
et  seq.     1892. 

Devonian.     Pennsylvania.     Included  in  No.  viiia. 
Comiierous  limestone,  Proeser.     N.  Y.  State  Geol.,  12th  Ann.  Kept.,  pp.  110-142. 
1893. 

Devonian.     New  York. 
Comiferoup,  Bnimell.     Geol.  Soc.  Am.,  Bull.,  vol.  iv,  pp.  227,  229.     1893. 

Devonian.     Ontario. 
Omiiferous,  Proaser.     U.  S.  Geol.  Surv.,  Bull.  No.  120,  p.  78.     1894. 

Devonian.     New  York,  Pennsylvania.     Included  in  Lower  Devonian.     Includes 
Upper  Helderberg,  Cauda-Galli  grit. 
Comiferous,  Gallaher.     Mo.  Geol.  Surv.,  Bien.  Kept.,  p.  27.     1898. 

Devonian.     Missouri. 
Gk>rral  sandstone,  Cragin.     Am.  Geol.,  vol.  xvi,  p.  366.     1895. 

Cretaceous.     Kansas.     Included  in  Belvidere  be<i8,  Chevenne  sandstone. 
Corry  sandstone.  White.     2d  Pa.  Geol.  Surv.,  Kept.  Q',  pp.  92-94.     1881. 

Carboniferous.    Pennsylvania.     Included  in  Oil  Lake  group. 
Corry  sandstone,  Lesley.    2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  iii,  pt.  i,  p.  1769.    1895. 

Carboniferous.    Pennsylvania.    Included  in  Oil  Creek  Lake  group  of  No.  x,  Pocono. 
Gk>rtlazidt  series,  Dana.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xxi,  pp.  10;M19.     1881. 

New  York. 
Cortland t  series,  Williams.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xxxi,  p.  26.     1886. 

New  York. 
Cortlandt  series,  Williams.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xxxiii,  pp.  135-144, 191-199, 

1887.     New  York. 
Cortlandt  series,  Williams.     Am.  Jour.  Sci.,  3<i  ser.,  vol.  xxxv,  pp.  438-448.     1888. 

New  York. 
Cortlandt  series,  Williams.    Johns  Hopkins  Univ.  Circ,  vol.  vii,  pp.  63-65.     1888. 

Paleozoic (?).     New  York.     Includes  Eruptive  rocks  of  Cortlandt  Township,  N.  Y. 
Coryphodon  be<lfl,  Osbom.    Am.  Mus.  Nat.  Hist.,  Bull.,  vol.  vii,  p.  73.     1895. 

Eocene.     Included  in  Upper  Eocene.     Exact  syn.  Wahsatch. 
Cottonwood  Creek  bed,  Drake.     Texas  Geol.  Surv.,  4th  Ann.  Kept.,  p.  .382.     1893. 

Carlx>niferou8.    Texas.     Included  in  Strawn  division. 
Cottonwood,  Prosser.     Geol.  Soc.  Am.,  Bull.,  pp.  29,  39.     1894. 

Permian.     Kansas. 
Cottonwood  formation,  Prosser.    Jour,  of  Geol.,  vol.  iii,  pp.  697-705.     1895. 

C'arlx)nifen>us.     Kansas.     Included  in  Upper  CarlKjniferous. 
Cottonwood  limestone,  Prosser.     Kan.  Univ.  Quart.,  vol.  vi,  jip.  151-155,161,  164- 
ia5,  168,  175.     1896. 

Carboni  ferrous.     Kansas. 
Cotton wrKxi  shales,  Haworth.     Kan.    Univ.  Geol.  Surv.,  vol.  i,  i)p.  164-165.     189(). 

Carlx)niferous.     Kansas.     Includeil  in  Cottonwood  formation. 
Cotton wikkI  Falls  limestone,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  pp.  164,  167. 
1896. 

Carboniferous.     Kansas. 
Cottonwood  Falls  limestone,  Kirk.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  j)p.  HI,  83-85. 
1896. 

Carl)oniferous. 
Cottonwood  Falls  limestone,  Grimsley.     Geol.  Soc.  Am.,  Bull.,  vol.  viii,  p.  229.     1897. 

Permian.     Kansas. 
Cottonwood  formation,  Prosser.    Jour,  of  Geol.,  vol.  v,  pp.  5-10.     1897. 

Carboniferous.     Kansas  and  Nebraska.     Include<l  in  Upper  Carboniferous. 
Cottonwood  limestone,  Beede.     Kan.  Univ.  Quart.,  vol.  vii,  pp.  231-233.     1898. 

Carboniferous.    Nebraska. 
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Cotton woo<l  Hmeetone,  Beede.    Kansas  Aoad.  8ci.,  Trans.,  vol.  xvi,  pp.  71, 84.    1899. 

Carboniferous.     Nebraska. 
Cottonwofxl  limestone,  Keyes.     Am.  Geol.,  vol.  xxiii,  pp.  310-311.     1899. 

Carbon  if  eroui«.    Mississippi  Valley.     Included  in  Missourian  series. 
Cottonwood  limestone,  Keyes.     Iowa  Acad.  Sci.,  Proc.,  vol.  vii,  p.  95.     1900. 

Carl)oniferous.     Miasis8i[)pi  Valley.     Include*!  in  Coal  Measures. 
Cotton w()(m1  fonnation,  Beede.     Kan.  Univ.  Quart.,  vol.  ix,  p.  193.     1900. 

CarlHUjiferouH.     Kansas. 
Courtland  quartzite.  Hall.     U.  S.  (m>l.  Surv.,  Bull.,  No.  157,  p.  23.     1899. 

l*re-Canjbrian.     Minne^>ota. 
Coutchiching' series,  I^wson.     Can.  Geol.  Surv.,  new  ser.,  vol.  iii,  pt.  i,  pp.  99F— 
UIF.     1889. 

Archean.     Canada. 
Cout^^hichinjr,  f^wson.     Geol.  Soc.  Am.,  Bull.,  vol.  i,  pp.  176,  182.     1889. 

Huronian.     Canada. 
Coutchiching  series.  Smith.    Can.  Geol.  Surv.,  new  ser.,  vol.  v,  pt.  i,  pp.  17G,  39G— 
56G.     1893. 

Archean.    Canada.     Part  syn.  Huronian(?). 
Coutchiching,  Smith.     Geol.  Soc.  Am.,  Bull.,  vol.  iv,  pp.  333,  340.     1893. 

lAurentian(?).    Ontario,  Canada. 
Cout<!hiching,  Winchell  and  Grant.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  23d  Ann. 
Kept.,  p.  62.     1895. 

Minnesota.     Include<l  in  Ontarian.     Exact  svn.  Vermilion. 
Coutchiching,  Mclnnesr-    Can.  Geol.  Sur.,  new  ser.,  vol.  x,  pp.  174-184.     1898. 

Ontario. 
Coutchiching,  Coleman.     Geol.  Soc.  Am.,  Bull.,  vol.  ix,  p.  224.     1898. 

Algoukian.     Ontario.     Included  in  Ontarian. 
Cout<!h idling,  Grant.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept.,  vol.  iv,  p.  176. 
1899. 

Archean.     Minnesota. 
Coutchiching,  Winchell  and  Grant.     Minn.  (ieol.  and  Nat.  Hist.  Surv.,  Final  Rept, 
vol.  iv,  p.  199.     1899. 

Minnesota.     Int^luded  in  Ontarian. 
Cove,  Rogers.     Pa.  State  (it^ol.,  l.st  Ann.  Rept.,  p.  13.     1836. 

Silurian  (?).     Pennsylvania. 
Coxville  sandstone,  Ashley.     Indiana  Dept.  Geol.  and  Nat.  Res.,  23rd  Ann.  Rept 
(1898),  p.  300,38.5.     1899. 

CarlK^nifcrous.     Indiana. 
Crab  Orchard  t^halc,  Linney.     Ky.  Geol.  Surv.  (Proctor),  Geol.  of  Lincoln  County. 

1882.     Silurian.     Kentucky.     Included  in  Clinton  group. 
Crab  Orchard  .shale,  Focrste.    Jour,  of  (ieol.,  vol.  v,  p.  171.     1895. 

Silurian.     Kentucky.     Included  in  Clinton. 
Cranberry  Island  scries,  Shaler.     V.  S.  (Jc«>l.  Surv.,  8th  Ann.  Rept,  pt  ii,  p.  1043. 
1H89. 

Maine. 
Cranston  beds,  Shaler,  Woodworth  and  Foerste.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxiii, 
pp.  159-163.     1899. 

Carboniferous.     Rhode  Island.    Included  in  Coal  Measures.    Includes  Pftwtucket 
shales,  Sockanosset  sandstones. 
Crawford  shale,  Carll.    2d  Pa.  Geol.  Surv.,  Rept  I*,  pp.  93-95,  128.    1890. 

Carboniferous.     Pennsylvania.     Included  in  Pocono,  Vespertine. 
Cretaceous  No.  1,  Marvine.    U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  1873,  p.  100.    1874. 

Cretaceous.    Colorado. 
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Cretaceous  No.  1,  Endlich.    U.  S.  Geol.  and  Geog.  8urv.  of  Terr.,  8th  Ann.  Kept, 
p.  222.     1876. 

Cretaceous.    Colorado. 
Cretaceous  No.  2,  Marvine.    IJ.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  1873,  p.  101.    1874. 

Cretaceous.    Colorado. 
Cretaceous  No.  2,  Endlich.     U.  S.  (leol.  and  (leog.  Surv.  of  Terr.,  8th  Ann.  Rept., 
p.  224.     1876. 

Cretaceous.    Colorado. 
Cretaceous  No.  3,  Marvine.    U.  S.  Geol.  and  <  Jeog.  Surv.  of  Terr.,  1893,  p.  102.     1874. 

Cretaceous.    Colorado. 
Crinoidal  limestone,  Bortlen.     Indiana  Geol.  Surv.,  r)th  Ann.  Rept.,  p.  157.     1874. 

Indiana. 
Crinoidal  limestone,  White.    U.  S.  Geol.  Surv.,  Bull.,  No.  65,  p.  90.    1891. 

Carboniferous.    Ohio,  Pennsylvania,  West  Virginia.    Included  in  Barren  Measures, 
Elk  River  series.     Exact  syns.  Green  fossiliferous  limestone,  1st  Pa.  Surv.; 
Ames  limestone,  Ohio  Surv. 
Croatan  l)e<ls,  Dall.    Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  ii,  p.  209.    1892. 

Pliocene.     South  Carolina.     Included  in  Pliocene  (Florid ian  epoch).     Part.  syn. 
Flori<lian  group. 
Croatan  beds,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  ii,  p.  337.     1898. 

Tertiarv.     North  Carolina.     Included  in  Pliocene. 
Cross  Plains  sandstone,  Stevenson.     N.  Y.  Acad.  Sci.,  Trans.,  vol.  xv,  p.  51.     1896. 

Carboniferous.     Arkansas.     Included  in  Appleton  stage. 
Cross'wicks  group,  Conrad.     Am.  Jour.  S<d.,  2d  ser.,  vol.  xlvii,  p.  359.     1869. 

Cretaceous.     New  Jersey. 
Crosswicks  clays,  Clark,  Bagg,  and  Shattuck.   Geol.  Soc.  Am.,  Bull.,  vol.  viii,  pp.  315, 
329.     1897. 

Cretaceous.     New  Jersey.     Included  in  Matawan  formation. 
Crosswicks  clays,  Clark,  Bagg,  and  Shattuck.     N.  J.  Geol.  Surv.,  Rept.  1897,  p.  178. 
1898. 

Cretaceous.    New  Jersey.    Included  in  Matawan  formation. 
Crystal  city  sandstone,  Keyes.     Mo.  (Jeol.  Surv.,  vol.  vi,  pp.  331,  352,  358.     1894. 

Cambrian.     Missouri.     Included    in  Ozark  series.     Exact  syn.    Roubidoux  or 
Saccharoidal  sandstone. 
Crystal  sandstone,  Wheeler.     Mo.  Geol.  Surv.,  vol.  xi,  p.  39.     1896. 

Ordovician.     Missouri.     Included  in  Ozark  serie.«. 
Cuboides  zone,  Williams.     Geol.  Soc.  Am.,  Hull.,  vol.  i,  j>.  485.     1889. 

Devonian.     New  York.     Exact  syn.  Tully  liniostone. 
Cuchara  beds,  Hills.     Colo.  Sci.  Soc,  Proc,  vol.  iv,  i>.  9.     1891. 

Tertiary.     Colorado.     Included  in  Lower  Kocciu',  Huerfano  series. 
C^uchara  Ijeds,  Oslxini.     Am.  Nat.,  vol.  xxxi,  p.  967.     1897. 

Cretaceous.    Colorado. 
Ouchara  formation.  Hills.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  W  S.,  Folio  No.  68.     1900. 

Tertiary.     Ci>lorado.     Included  in  Eocene(?). 
Cumberland  sandstone,  Shaler.    Ky.  (ieol.  Surv.,  new  ser.,  vol.  iii,  pp.  159-160.    1877. 

Silurian.     Kentucky.     Part.  syn.  Oneida  conglomerate  and  Medina  Han<lstone. 
C'umlx»rland  quartzites,  Shaler,  Woodworth,  and  Foerste.     U.  S.  Cieol.  Surv.,  Mon., 
vol.  xxxiii,  p.  106.     1899. 

Algonkian.     Rhode  Island.     Included  in  Blackstone  series. 
Cumberland  sandstone,  Foerste.     Ind.  Dept.  CJeol.  and  Nat.  Res.,  24th  Ann.  Rept., 
pp.  57-63.     1900. 

Silurian.     Indiana.     Included  in  Middle  Silurian. 
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Cupriferous  series,  Wiiicholl.    Am.  Ahpoc,  Adv.  Sci.,  Prw.,  vol.  xxix,  pL  ii,  pp. 
r22-i2!i.     1881. 
MinnoMottt. 
Curlew  MHidsloiie  and  limestone,  Owen.    Ky.deol.  Surv.,vol.  iii,  pp.13,  23.     1867. 
CarboiiifcnuiH.     Kentucky.     Induded  in  Coal  Meaeuree.    P'xact  syn.  MabonhiK 
suii.ts|.,rK-of  l'a.(?). 
Curl   ,\     ;,  .    U'siinereux.     Ind.Gpol.Reconn.,  Kept.  1IV)9-1 860,  p.310.     1862. 

I  III  lA^'^.jiiereux.    III.  Geol.  fiurv.,  vol.  i,  p.  216.    1866. 

I  -I!'.'  M  ■.        -      llliimifl.    Indiiilcl  in  Coal  Mt-annres. 
Curlew  liiiuvionc,  Irf'^iiiercus.     111.  (k'ol.  Surv.,  vol.  i,  pp.  216,  222,  227.     1866. 

CiirlKiiiifi'mus.     [Ilinois.     Iiidudol  in  Ci>al  MenHiire^. 
Ourzou  liiiieHfiini',  (iailalicr.    Mo.  (it'ol.  Surv.,  Bit-n.  Ropt.,  p.  57.     1898. 

IVniiiHti.     .Missotiri. 
Cuaaeira^,  White.    2.1  Pa.  Oeol.  Snrv.,  Kept.  Q',  pp.  94-96.     1881. 

OHrlMHiiferoiis,     Pennnylvania.     Included  in  Oil  l^kc  croup. 
Cuswuii;;. I.  t*sU-y.    2d  I*a.  (leol.  Snrv.,  Final  Kept.,  vol.  iii,  pt.  i,  p.  1773.     1895. 

Carl  Mill  if eroUH.     I'ennaylvania.     Iiiclniled  in    Oil   Creek  Lake  ^r^up  <if   No.   x, 

Cuyahoga Hhale,  ?.Vwl)err)-.    OliioGeol.  Sun.,  Rept.  Pro«.,ia(W,  pp.  21,  2fl.     1870. 

Carlfoiiiferons.     Oliio. 
Cuyuliotja  slmle,  XewlK-rry.     OliioGeol.  Sun,'.,  Rept.  Pn«.,  1869,  p.  22.     1871, 

CarlKiniferoiiH.    Iiliio.     Indurled  in  Waverly  tnviip. 
Cavahotia  Hhale,  Ri'i<l.    Ohio  Geol.  Surv.,  Rept.  l'n«.,  1870,  p.  469.    1871. 

Ohio. 
Cuyah(«a  shale,  Newlx-rry.     Ohio  Oeol.  Run-.,  vol.  i,  pt.  i,  pp.  Ift'">,  210.     1878, 

CftrlKiTiifernus.     Oliio.     Tnclii.liHl  in  Waverly. 
Cnyahoira  j-hale.  Ite.i.l.     Ohi,)  (ieol.  Surv..  vol',  i.  pp.  m\  r>V>,  r.2.'>.     1873. 

CurlHiniferoiiH.     Ohio. 
Cuyaiiojai.  \Viiic>hell.     Ohio  (ieol.  .■Jiirv..  vol.  il.  pp.  240,  2.J7,  276.     1S74. 

Cnrlioniferoiix.    Ohio. 
CiiyahojtH  shale,  Ni'wUTjy.     Ohio  ( ieol.  .=urv.,  vol.  ii,  pp.  87-S8,  210.     1874. 

CiirlK.iiifen.uf^.     Ohio.     Inc^hided  in  Waverly,     Uiwer CjirhniiterouB. 
Cuyaho;,NI.  bsley.      2.1  0.-. I.  Suiv.  of  l':i,,  l{e|>l.  ].  pp.  (i7-<«».       1H75. 

CHrlioTiiler.uH.     I'enn^lvania and  Ohio,     Kxaet  svn.  No,  xi. 
Ciivahoim  r-h.de.  Ue.i.1,      Ohio  1  ieol.  Surv.,  vol.  iii,  p'.  21)!),      IK7S. 

('ar(K.nifer..U!'.     Ohio.     In<lu<l,H|  in  Wav.-rly, 
CuyahoBU  f hale.  Ortou,     Rev.  of  Sir.il.  of  ea^l.Tu  Ohio,  |>,  10,     1880, 

(Wl«.iiifer..us.     Ohi,.. 
Cuyahot-a  yhale,  Drloii,     Ohiolieol.  Surv.,  Prelim,  Rept,  retn.leuni  and  Inflaninia- 


Ciiyahoaa  s-hale,  Orliui.     Ohio  (ieol,  Surv,,  vol.  vi,  pp.  3,  37.     1888, 

CarlHiiiifi-riiUK.     Ohio.     Iiielu.ied  in  \Viiverly  tir.Hiji. 
(■uyali.wii  M-rie-.  Ilerri.-k.     n.-niw.n  Tiiiv.  Sri,  l^ih..  ISull,,  v..l,  iv,  p.  105.     1888. 

Carl-uiif.Tou,-,     Ohi.,.      hielmle.-  Lnjiii  and  KiiiderloH.k. 
Cuyah.^n.i;-liale,  Herrirk.     IVniw.n  Cniv,  Sri.  I,ul>,,  Hull.,  vol,  iv,  p.  103.      18S8. 

Ohio. 

>i'niHoii  rriiv-  .'iei.  Udi-,  Hull,,  vol.  iv,  p.  62.     1888. 

Iiio  Oe.il.  Surv,,  :'«!  Ortmnixalion,  1st  Ann.   Bept.,   pp. 
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"niv,  S.i,  |,:il.,,  Hull.,  vol,  v,  i)p.  30,  31.      1890. 
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Cuyahoga  shale,  Orton.    Ohio  Geol.  Siirv.,  vol.  vii,  pp.  4,  31.     1893. 

Carboniferous.    Ohio.     Included  in  Waverly  group. 
Cypress  sandstones,  Engelmann.    St.  Louis  Acad.  Sci.,  Trans.,  vol.  ii,  p.  189.     1868. 

Lower  Carboniferous.     Illinois. 
Dakota  group,  Meek  and  Hayden.     Phil.  Acad.  Nat.  Sci.,  Proc,  vol.  xiii,  pp.  410, 
420.     1862. 
Nebraska.     Included  in  Lower  Cretaceous.     Exact  syn.  Formation  No.  i.     Piirt. 
syn.  (vid.  Niobrara). 
Dakota  group,  Hayden.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xliii,  pp.  171-179.     1867. 
(Jretaceous.     Nebraska,  Dakota,  Minnesota,  Kansas,  and  New  Mexico.     Exact  syn. 
No.  i  Cretaceous. 
Dakota,  Hayden.     U.  S.  Geol.  Surv.  of  Wyoming,  Rept.,  p.  87.     1871. 

Cretai-eous.     Included  in  Lower  Cretaceous.     Exact  svn.  Formation  No.  i. 
Dakota,  Hayden.     U.  S.  Geol.  Surv.  of  Terr.,  l-3d  Ann.  Repts.,  pp.  49,  oO.     1873. 

Cretaceous.     Exac^t  syn.  Formation  No.  i. 
Dakota  group,  Lesquereux.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  Mon.,  vol.  vi, 
pp.  1-31.     1874. 
Cretaceous. 
Dakota  group.  Meek.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  Mon.,  vol.  ix,  pp.  xxvi- 
xxviii.     1876. 
Cretaceous. 
Dakota,  Lesquereux.     U.S.  Geol.  and  Geog.  Surv.  of  Terr.,  8th  Ann.  Rei)t.,  p.  316. 
1876. 
Cretaceous. 
Dakota,  Peale.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  8th  Ann.  Rept.,  p.  128.     1876. 

Cretaceous.     Colorado.     Exact  syn.  Formation  No.  i. 
Dakota,  Hague.     V.  S.  (Jeol.  Explor.  of  40th  Parallel,  vol.  ii,  pj).  28,39-41.     1877. 

Creta^'eous.     Colorado. 
Dakota,  Mudge.     U.  S.  (ieoL.Surv.  of  Terr.,  9th  Ann.  Rc«pt.,  p.  291.     1877. 

Cretaceous.     Kansas. 
Dakota,  Endlich.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  9th  Ann.  Rei)t.,  i)p.  124, 181. 
1877. 
Cretaceous.    Colorado.     Exact  syn.  Cretaceous  No.  1. 
Dakota,  Peale.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  9th  Ann.  Rept.,  p.  88.     1877. 

(■retaceous.     Colorado.     Exact  syn.  Formation  No.  i. 
Dakota,  White.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  10th  Ann.  Rept.,  jip.  19,  22, 
29.     1878. 
Cretaceous.     Utah  and  Colorado. 
Dakota,  King.     U.  S.  Geol.  Explor.  of  40th  Parallel,  vol.  i,  pp.  298-:i04.     1878. 

Cretaceous.     Colorado  and  Utah. 
Dakota,  Endlich.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  lOlh  Ann.  Rept.,  pj).  74, 
108,  127.     1878. 
Oetaceous.     Colorado. 
Dakota,  Stevenson.     Chief  of  Engineers'  Ann.  Rept.,  pt.  iii,  p.  2254.     1879. 

( -retaceous.     New  Mexico. 
Dakota,  Endlich.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  11th  Ann.  Rept.,  pp.  84,87, 
108,  122.     1879. 
Cretaceous.     Wyoming. 
Dakota  group,  Newton.     Geol.  of  Black  Hills,  pp.  174-18().     18S0. 

Cretaceous.    South  Dakota. 
Dakota,  Stevenson.     U.  S.  Geog.  and  Geol.  Surv.  W.  of  l(X)tli  Meridian,  vol.  iii,  Sui>pl., 
pp.  88-93.     1881. 
Cretaceous.    Colorado  and  New  Mexico.     Includes  Upper,  Middle,  and  Ia>vv^\ 
Dakota. 
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Dakota  group,  Sternberg.     Kansas  City  Rev.,  vol.  iv,  pp.  675-677.     1881. 

Cretaceous.     Kansas. 
Dakota  group,  Lesquereux.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  Mon.,  vol.  viii, 
pp.  2-24.     1883. 

Cretaceous. 
Dakota,  Hicks.     Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xxxiv,  p.  217.     1886. 

Cretaceous.     Nebraska. 
Dakota,  Stevenson.     Am.  Geol.,  vol.  iii,  p.  393.     1889. 

Cretaceous.     Colorado  and  New  Mexico.     Includes  I'pper,  Middle,  and  Lower 
Dakota. 
Dakota,  White.     U.  S.  Geol.  Surv.,  Bull.  No.  82,  pp.  171,257.     1891. 

Cretaceous.     Rocky  Mountains. 
Dakota;  Weed.    Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  310.     1892. 

Cretaceous.     Montana. 
Dakota  formation,  Taff.    Texas  Geol.  Surv.,  4th  Ann.  Rept.,  pp.  285-298.     1893. 

Cretaceous.     Texas.     Included  in  Upper  Cretaceous.      Includes  Timber  Creek 
beds,  Dexter  sand,  and  Basal  clay.     Exact  syn.  Ix)wer  Cross  tiir '  3r. 
Dakota,  Weed.     U.  S.  Geol.  Surv.  Bull.',  No.  106,  p.  17.     1893. 

Cretaceous.     Montana. 
Dakota  group,  Calvin.     Iowa  Geol.  Surv.,  vol.  i,  pp.  148,  161.     1893. 

Cretaceous.     Iowa.     Exact  syns.  Woodbury  sandstones  and  shales. 
Dakota  sandstone,  Cannon.     Colo.  Sci.  Soc,  Proc.,  vol.  iv,  p.  247.     1893. 

Cretaceous.    Colorado. 
Dakota,  Cross.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  7.     1894. 

Cretaceous.     Colorado. 
Dakota,  Eldridge.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  9.'  1894. 

Cretaceous.     Colorado. 
Dakota,  Iddings  and  Weed.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  1. 
1894. 

Cretaceous.     Montana. 
Dakota,  Bain.     Iowa  Geol.  Surv.,  vol.  iii,  pp.  101-114.     1895. 

Oetaceous.     Iowa. 
Dakota  grou}),  (Jilbert.     U.  S.  Geol.  Surv.,  17th  Ann.  Rept.,  pt.  ii,  p.  562.     1896. 

Cretaceous.     Colorado. 
Dakota,  Peale.     U.  S.  (leol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  24.     1896. 

Cretaceous.     Montana. 
Dakota,  Emmons,  Cross,  and  Eldridge.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxvii,  pp.  25, 
62.     1896. 

Cretaceous.     Colorado. 
Dakota,  Weed.     I'.  S.  (ieol.  Surv.,  (leol.  Atlas  of  V.  S.,  Folio  No.  m     1896. 

Cretaceous.    Wyoming. 
Dakota,  Weed  and  Pirsson.     U.  S.  (ieol.  Surv.,  Bull.  No.  139,  p.  45.     1896. 

Cretactous.     Montana. 
Dakota,  Bain.     Iowa  CJeol.  Surv.,  vol.  v,  pp.  267-273.     1896. 

Cretaceous.     Jowa. 
Dakota,  Bain.     lowaiJeol.  Surv.,  vol.  vii,  p}>.  451-459.     1897. 

Cretaceous.     Iowa. 
Dakota  sandstone,  ( iillK^t.    U.  S.  ( ieol.  Surv.,  Cieol.  Atlas  of  U.  S.,  Folio  No.  36.    1897. 

Cretaceous.     Colorado. 
Dakota,  Logan.     Kan.  Univ.  Geol.  Surv.,  vol.  ii,  pp.  206-215.     1897. 

Upi)er  and  Lower  Cretaceous.     Kansas. 
Dakota  siindstone,  Prosser.     Kan.  Lniv.  Cieol.  Surv.,  vol.  ii,  pp.  182-194.      1897. 

Lower  Cretaceous.     Kansas.     Includes  Mentor  Ixids  of  the  Comanche  series. 
VakotH,  Adiiina.     Kan.  Vtuv.  Geol.  Surv.,  vol.  iv,  pp.  25-27.     1898. 
Upper  and  Lower  Cretaceous.     Kansas. 


WBKKB.]  DAKOTA DAVENPORT.  139 

Dakota,  Bain.     Iowa  Geol.  Surv.,  vol.  viii,  i>p.  329-330.     1898. 

Cretaceous.     Iowa. 
Dakota,  Weed.     U.  S.  Geol.  Surv.,  18th  Ann.  Kept.,  pt.  iii,  p.    477.     1898. 

Cretaceous.     Montana. 
Dakota  formation,  Spurr.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxi,  p.  41.     1898. 

Cretaceous.     Colorado. 
Dakota  sandstone,  Ward.  U.  S.  Geol.  Surv.,  19th  Ann.  Kept.,  pt.  ii,  p.  593.     18i>9. 

Cretaceous.     South  Dakota. 
Dakota  sandstone,  Hills.     U.  S.  Geol.  Surw,  Geol.  Atlas  of  V.  S.,  Folio  No.  58.     1899. 

Cretaceous.     Colorado. 
Dakota  group,  Jenney.     \J.  S.  Geol.  Surv.,  19th  Ann.  Kept.,  f)t.  ii,  pp.  568-587.     1899. 

Cretaceous.     South  Dakota. 
Dakota  formation,  Wee<l.     U.  S.  Geol.  Sur^^,  Geol.  Atlas  of  IT.  S.,  Folios  Nop.  55,  56. 
1899. 

Cretaceous.     Montana. 
Dakota  formation,  Iddings  and  Weed.     IT.  S.  Geol.  Surw,  Mon.,  vol.  xxxii,  pt.  ii, 
pp.  1-59,  149-164.     1899. 

Cretaceous.     Yellowstone  Park. 
Dakota  formation,  Cross.     U.  S.  (xeol.  Surv.,  (ieol.  Atlas  of  U.  S.,  Folio  No.  57.    1899. 

Cretaceous.     Colorado. 
Dakota  formation,  Hills.     U.  S.  Geol.  Surv',  Geol.  Atlai*  (»f  V.  S.,  Folio  No.  58.     1899. 

Cretaceous.     Colorado. 
Dakota,  Bain.     Iowa  Geol.  Surv.,  vol.  xiv,  p.  73.     1899. 

Cretaceous.     Iowa. 
Dakota  sandstone,  Wilder.     Iowa  Geol.  Surv.,  vol.  iv,  p.  110.     1900. 

Cretaceous.     Iowa. 
Dakota,  Logan.     Kan.  Univ.  Quart.,  vol.  ix,  pp.  115-118.     1900. 

Cretaceous.     Kansas. 
Dakota  sandstone,  Todd.      U.  S.  Geol.  Surv.,  Water-Supply  pai>er8.  No.  34,  p.  13. 
1900. 

Cretaceous.     South  Dakota. 
Dakota  sandstone.  Hills.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  IJ.  S.,  Folio  No.  68.    1900. 

Cretaceous.    Colorado. 
DallaB  limestone.  Hill.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xxxiii,  p.  298.     1887. 

Cretaceous.    Texas.    Included  in  Gulf  series. 
Dalton  phyllite,  Emerson.     U.  S.  Geol.  Surv.,  Geol.  .\tla.s  of  U.  S.,  Hawley  sheet. 
1892. 

Cambrian.     Massachusetts.     Part.  syn.  Stockl)ri<l^o  limestone. 
Damourite  slate.  Prime.     2d  Pa.  Geol.  Surv.,  Kept,  l)^  pp.  23-24.     1878. 

Silurian.   *  Pennsvlvania. 
Danville  stage,  Stevenson.     N.  Y.  Acad.  Sci.,  Trans.,  vol.  xv,  p.  51.     1896. 

Carboniferous.     Arkansas. 
Davenport  beds,  liOwer,  Norton.     Iowa  Acad.  Sri.,  Proc.,  vol.  i,  pt.  iv,  \y.  24.     1894. 

Devonian.     Iowa.     Exact  syn.  Gyroceras  heil.     Part.  syns.  Corniferous,  Fayette 
breccia. 
Davenport  beds.  Upper,  Udden.     Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  xix,  no.  iii,  p.  93. 
1897. 

Devonian.     Illinois. 
Davenport  beds.  Lower,  Udden.     Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  xix,  no.  iii,  ]>.  93. 
1897. 

Devonian.    Illinois. 
Davenport,  Norton.     Iowa  Geol.  Sur\\,  vol.  xiv,  p.  443.     1899. 

Devonian.     Iowa.     Included  in    Wapsipinicon.     Includes    Upyer    «.\\d    \A>vsCt 
Davenport 
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Day  Creek  dolomite,  Cragin.     Colo.  College  Stud.,  vol.  vi,  pp.  3,  44.     1896. 

Pemiian.     Kansaa.     Included  in  Cimarron  series. 
Day  Creek  formation,  Cragin.     Am.  Geol.,  vol.  xix,  pp.  361-362.     1897. 

Permian.     Kansas,  Oklahoma.     Included  in  Kiger  division  of  Cimarron  series. 
Dayton  stone,  Raymond.     Ind.  Geol.  Surv.,  Ist  Ann.  Kept.,  1869,  p.  193.     1869. 

Indiana. 
Dayton  stone,  Ortx)n.     Ohio  Geol.   Surv.,  Rept.  of  IVog.,  1869,  pp.    143,  150,  157. 
1870. 

Ohio. 
Dayton  stone,  Newberry.     Ohio  iieol.  Surv.,  liept.  of  Prog.,  1869,  p.  15.     1870. 

Silurian.     Ohio. 
Dayt^wi  stone,  Orton.     Ohio  Cleol.  Surv.,  Rept.  of  I*rog.,  1870,  pp.  271,  301.     1871. 

Silurian.     Ohio.     Included  in  Niagara  series. 
Dayton  stone,  Orton.     Ohio  Geol.  Surv.,  vol.  ii,  p.  668.     1874. 

Silurian.    Ohio.     Included  in  Niagara. 
Dayton  limestone,  Foerate.     Denison  Univ.,  Sci.  I^h.,  Bull.,  vol.  i,  p.  65,  etc..  1885. 

Ohio. 
D«yton  limestone,  Orton.     Ohio  Geol.  Surv.,  Prelim.  Rept.  Petroleum  and  Inflam- 
mable Ga.s,  p.  21.     1886. 

Ohio.     Included  in  Niagara  series. 
Dayton  limestone,  Foerste.     Denison  Univ.,  Sci.  Lab.,  Bull.,  vol.  iii.  p.  4.     1888. 

Ohio. 
Dayton  limestone,  Orton.     Ohio  Geol.  Surv.,  vol.  vi,  pp.  4,  13.     1888. 

Up|K»r  Silurian.     Ohio.     Included  m  Niagara  shale. 
Dayton  limestone,  Orton.     Ohio  Geol.  Surv.,  vol.  vii,  pp.  4,  11.     1893. 

UpjH*r  Silurian.     Ohio.     Includefl  in  Niagara  shale. 
Dayton  limestone,  Foerste.     Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  xviii,  nos.  iii,  iv,  pp.  U^, 
190.     1896. 

Lower  Silurian.     Ohio. 
Decker  Ferry  limestone,  White.     2d  Pa.  Geol.  Surv.,  Rept.  (V\  pp.  137-141.     18S2. 

Siluriiin.     Pennylvania.     In('lude<l  in  Upper  MehierlH'rg,  no.  vi. 
Decker  Ferry  limestone,  Lesley.     2d  Pa.  (leol.  Surv.,  Final  Rept.,  vol.  ii,  pp.  927-92^1. 
1892. 

Silurian.     Pennsylvania.     lnelude<l  in  No.  vi. 
Decker  Ferry  formation,  Weller.     N.J.  Geol.  Surv.,  Rept.  1899,  p.  7.     1900. 

Silurian.     New  Jersey. 
Deep  Creek  <livision,  Comstock.     Texiis  (ieol.  Surv.,  Ist  Ann.  Kept.,  pp.  303-305. 
1H90. 

Silurian.     Texas.     Include<l  in  San  Saba  series. 
Deej)  Creek,  Duinble.     Texas  (ieol.  Surv.,  1st  Ann.  Hej)t.,  ])1.  iii.     1890. 

Silurian.     Texas.     Inchnle<l  in  San  Saba  series. 
Dwp  Creek  beds,  Dall  and  Harris.    U.  S.  (Jeol.  Surv.,  Bull.  No.  84,  ]).  287.     1892. 

Tertiary.     Montana.     Included  in  NecK'ene. 
Deep  Biver,  Scott,     (ieol.  Soc.  Am.,  Bull.,  vol.  v,  p.  595.     1894. 

Tertiary.     Montana.     Included  in  Louj)  Fork,  Uj)jH»r  Miocene. 
Deep  River  ])eds,  Scott.     Am.  Phil.  Soc,  Trans.,  vol.  xviii,  pp.  55-(>;i.     1895. 

Montana. 
Deep  River  IrmIs,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Rei>t.,  pt.  ii,  p.  339.     1898. 

Tertiary.     Montana.     PLxact  syn.  Ticholeptus  bills. 
Deer  Creek  system,  Bennett.     Kan.  Univ.  (ieol.  Surv.,  vol.  i,  p.  117.     1896. 

Car])oniferous.     Kansas. 
Deer  Creek  limestone,  Hawortli.     Kan.  Univ.  Geol.  Surv.,  vol.  iii,  pp.94,  105.     1898. 

Carboniferous.     Kansas.      Included  in  Shawnee  formation. 
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Deer  Creek  sandstone,  Clark.     Md.  Geol.  Surv.,  vol.  ii,  p.  213.     1898. 

Cambrian.     Maryland. 
Deer  Creek  sandstone,  Mathew.     Md.  Geol.  Surv.,  vol.  ii,  p.  213.     1898. 

Cambrian.     Maryland. 
Dekalb  limestone,  Bain.     Am.  Jour.  Sci.,  4th  ser.,  vol.  v,  pp.  437,  439.     1898. 
Carboniferous.     Missouri.     Included  in  Missourian  series.     Exact  syn.  Fusilina 
limestone. 
Dekalb  limestone,  Bain.     Iowa  Geol.  Surv.,  vol.  viii,  pp.  277-278.     1898. 

Carboniferous.     Iowa.     Included  in  Bethanv  limestone. 
Delaware  bluestone,  Orton.    Ohio  Geol.  Surv.,  vol.  vi,  p.  763.     1888. 

Ohio.     Part.  syns.  Sandusky  bluestone  and  Flinty  courses  at  Columbus. 
Delaware  limestone,  Newberry.    Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  xii,  Nos.  ii,  iii, 
p.  49.     1889. 
Devonian.    Ohio. 
Delaware  limestone,  Orton.    Ohio  Geol.  Surv.,  3d  Organization,  1st  Ann.  Kept, 
p.  25.     1890. 
Devonian.    Ohio.    Included  in  Upper  Helderberg  limestone.    Exact  syn.  Upper 
Comiferous. 
Delaware  flag,  Prosser.     U.  S.  Geol.  Surv.,  Bull.  No.  120,  p.  78.     1894. 

Devonian.      New  York,  Pennsylvania.     Included  in  (Chemung,  Upper  Devonian. 
Delaware  stage,  Calvin.     Iowa  Geol.  Surv.,  vol.  v,  pp.  49-50.     1896. 

Silurian.     Iowa.     Included  in  Niagara  series. 
Delaware  beds,  Brownocker.     Denison  Univ.,  Sci.  Lab.,  Bull.,  vol.  ii.  Art.  ii,  p.  20. 
1898. 
Devonian.     Ohio. 
Delaware  river  flags.  White.    2d  Pa.  Geol.  Surv.,  Kept.  (;«,  pp.  99-101.     1882. 
Devonian.     Pennsylvania.     Includes  Paupack  and  New  Milford  sandstones. 
Delhi  formation,  Lindgren.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  66, 
1900. 
Carboniferous.     California.     Included  in  Calaveras  formation. 
Dellville  sandstone,  Clay  pole.     2d  Pa.  Geol.  Surv.,  Rept.  F^,  pp.  77-78.     1885. 

Devonian.     Pennsylvania.     Included  in  Catskill. 
Dellville  green  sandstone,  Lesley.     2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  ii,  pp.  1558- 
1560.     1892. 
Devonian.     Pennsylvania.     Included  in  Chemung. 
Delphi  black  shale,  Gorby.     Ind.  Dept.  Geol.  and  Nat.  Hist.,  15th  Ann.  Rept, 
1886,  p.  79.     1886. 
Devonian.     Indiana.     P'xact  svn.  New  Albanv  l)lack  shale. 
Del  Rio  clay,  Hill  and  Vaughan.     V.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio 
No.  42.     1898. 
Creta<'eous.     Texas.     Included  in  Comanche  series. 
Del  Rio  clays,  Hill  and  Vaughan.     V.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  ii,  pp. 
2:56-237.     1898. 
Cretaceous.     Texas.     Include<l  in  Washita  division  of  Comanche  series.     Exa<,*t 
syn.  Exogyra  arietina  clays. 
Del  Rio' clay,  Vaughan.     IT.  S.  Geol.  Surv.,  Geol.  Atlas  of  V.  S.,  Folio  No.  64.     1900. 

Cretaceous.     Texas.     Included  in  Comanche  series. 
Del  Rio  clay,  Vaughan.     U.  S.  Geol.  Surv.,  Bull.  No.  1(>4,  p.  17.     1900. 

Cretaceous.    Texas.     Included  in  Comanche  series. 
Delta  sand,  Newberry.    Ohio  Geol.  Surv.,  vol.  i,  pt.  i,  p.  177.     1873. 

Pleistocene.    Ohio. 
Delthyris  shaly  limestone,  Hall.     Geol.  of  New  York,  pt.  iv,  4th  Geol.  Dist.,  pp. 
18,  144.     1843. 
Paleozoic.    New  York.     Included  in  New  York  system.    Indudes  CaXjB\LV!L\  ^YvaX^ 
Mmestone. 
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Delthyris  shaly  limefltoiie,  Mather.     Geol.  of  New  York,  pt.  i,  pp.  343-345.     1843. 

Paleozoic.     New  York.     Included  in  Helderberg  division.     Exact  syn.  Cat8kill 
shalv  limestone. 
Delthyris  Hhaly  limestone,  Emmons.     Agric.  of  N.  Y.,  vol.  i,  pp.  167-168.     1846. 

Silurian.     New  York.     Included  in  Helderberg  dinsion  of  New  York  system. 
Delthyris  shaly  limestone,  Owen.     Am.  Jour.  iSci.,  2d  ser.,  vol.  i,  p.  60.     1846. 

Silurian.     New  York.     IncludtHl  in  Catskill  shaly  limestone. 
Delthyris  limestone,  Shumard.     Mo.  Geol.  Surv.,  Ist  and  2d  Ann.  Repts.,  pt  ii, 
"p.  153.     1855. 

Silurian.     Missouri.     Included  in  Upper  Silurian. 
Delthyris  shaly  limestone,  Swallow.     Mo.  Geol.  Surv.,   Ist  and  2d  Ann.  Repts., 
p.  109.     1855. 

Silurian.     Misscjuri.     Included  in  Up|)er  Silurian. 
Delthyris  shale,  Shumard.     Mo.  Geol.  Surv.,  Repts.,  pt.  ii,  1855-1871,  pp.  261,  281. 
187.S. 

Silurian.     Missouri.     Included  in  Upj)er  Silurian. 
Denison  IxhIs,  Hill.     Texas  Geol.  Surv.,  Ist  Ann.  Rept.,  p.  130.     1890. 

Creta<*eous.     Texas.     Included  in  C/Omanche  series. 
Denison  IhjiIs,  Mill.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  pp.  503,  517.     1891. 

Cretaceous.     Texas.     Included  in  Washita  division. 
Denison  Inxis,  Hill.     Artesian  Invest.,  Final  Rept.,  pt.  iii,  p.  88, 52d  Cong.,  Ist  sees., 
Ex.  Doc.  41,  pt.  iii.     1892. 

CretiU'eous.     Southwest.     Included  in  Washita  division. 
Denison  l>eds,'  Hill.     Science,  vol.  xxii,  p.  23.     1893. 

Cretaceous.     Texas. 
Denison  marl,  Taff.     Texas  Geol.  Surv.,  4th  Ann.  Rept.,  pp.  263-275.     1893. 

Cretaceous.     Texas.     Included  in  Washita  division  of  Lower  Cretaceous. 
Denison  beds,  Hill.     (Jeol.  Soc.  Am.,  Bull.,  vol.  v,  pp.  298,  327.     1894. 

Cretaceous.     Indian  Territory,   Tt»xas.     Includes   Pawpaw,   North   Denison,  and 
Marietta. 
Denver  formation,  Cross.     Colo.  Sci.  Soc,  Proc,  vol.  iii.,  pp.  119-133.     1888. 

Tertiarv.     C-olora<lo. 
Denver  formation,  Cro.ss.     Am.  Jour.  Sci.,  3«1  ser.,  vol.  xxxvii,  pp.  261-282.     1889. 

Tertiarv.     Colorado. 
Denver  formation,  Cope.     Science,  vol.  xiii,  p.  29.     1889. 

Colorado.       Included  in  Laramie. 
Denver,  White.     I'.  S.  (ieol.  Surv.,  Bull.  No.  82,  p.  150.     1891. 

Cretaceous'.     Colorado. 
Denver  l)e<ls,  (Mark.     C.  S.  (leol.  Surv.,  Bull.  No.  83,  p.  136.     1891. 

Cretaceous.     Colorado. 
Denver  formation,  (Voss.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xliv,  p.  20.     1892. 

Tertiarv.     Colora«lo. 
Denver  formati(»n,  Cannon.     Colo.  Sci.  Sck-.,  Proc,  vol.  iv,  p.  254.     1893. 

Crt^tacei  »us.     (  \  >lora<  U ». 
Denver,  Knnnons,  Cross,  and  KIdridge.      V.  S.  (Jeol.  Surv.,  Mon.,  vol.  xxvii,  pp.  33, 
155,  20«>.     1890. 

Tertiary.     CoIorad<».     lncln<lcs  Animas  River  IkmIs. 
Denver,  Cross.     C.  S.  (ieol.  Surv.,  Mon.,  vol.  xxvii,  p.  206.     1896. 

Tertiary.     Colora<lo.     Included  in  Upper  part  of  Cretac^eous. 
Denver  f.»rniation,  Davis.     Am.  Acad.  Arts  and  Sci.,  Proc.,  vol,  xxxv,  p.  356.     1900. 

Tertiary.     Colorado. 
Des  Moines  beds,  Keyes.     Iowa  (ieol.  Surv.,  vol.  i,  pp.  86-114.     1893. 

Carboniferous.     Iowa.     Included  in  Pennsylvania  series.     Exact  syn.  Lower  Coal 
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Des  Moines,  Keyee.    Mo.  Geol.  Surv.,  vol.  iv,  pp.  30,  82.    1894. 

Carboniferous.    Missouri.    £xact  syn.  Lower  Coal  Measures  of  Missouri. 
Des  Moines  formation,  Keyes.    Iowa  Greol.  Surv.,  vol.  ii,  pp.  126-1.37,  14,3-154.    1894. 

Carboniferous.    Iowa.    Included  in  Pennsylvania  series.     Exact  syn.  Lower  Coal 
Measures. 
Des  Moines  stage,  Gordon.    Iowa  Geol.  Surv.,  vol.  iv,  pp.  222-230.     1895. 

Carboniferous.    Iowa.    Exact  syn.  Lower  Coal  Measures. 
Des  Moines  stage.  Bain.    Iowa  Geol.  Surv.,  vol.  iv,  pp.  283-287,  3^]G-342.     1895. 

Carboniferous.     Iowa.     Included  in  Upper  Carl)oniferous. 
Des  Moines,  Calvin.    Iowa  Geol.  Surv.,  vol.  v,  pp.  60-61.    1896. 

Carboniferous.    Iowa. 
Des  Moines  stage,  Beyer.    Iowa  Geol.  Surv.,  vol.  v,  pp.  199-201.     1896. 

Carboniferous.     Iowa. 
Des  Moines,  Bain.     Iowa  Geol.  Surv.,  vol.  v,  pp.  151-152,  377-398.     1896. 

Carboniferous.     Iowa.    Includes  Appanoose  beds,  Chariton  conglomerate. 
Des  Moines  stage,  Beyer.    Iowa  Geol.  Surv.,  vol.  vii,  pp.  227-229.     1897. 

Carboniferous.     Iowa. 
Des  Moines  stage,  Cahin.    Iowa  Geol.  Surv.,  vol.  vii,  pp.  79-83.     1897. 

Carboniferous.    Iowa. 
Des  Moines,  Bain.     Iowa  Geol.  Surv.,  vol.  vii,  pp.  292-3:J5,  428-446.     1897. 

Carl>oniferous.    Iowa. 
Des  Moines  formation,  Tilton  and  Bain.     Iowa  Geol.  Surv.,  vol.  vii,  pp.  504-50^). 
1897. 

Carl>oniferous.     Iowa. 
Des  Moines,  Leonard.     Iowa  Geol.  Surv.,  vol.  viii,  pp.  78-82.     1898. 

Carlx)niferous.    Iowa. 
Des  Moines,  Bain  and  Leonard.    Jour,  of  Geol.,  vol.  vi,  [)p.  577-588.     1898. 

Carboniferous.    Mississippi  Valley. 
Des  Moines  stage,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  iii,  p.  88.     1898. 

Carboniferous.     Kansas. 
Des  Moines  series,  Marbut.     Mo.  Geol.  Surv.,  vol.  xii,  pt.  ii,  pp.  30-70,  121-159, 162- 
242,  267,  327-331.     1898. 

Upper  Carboniferous.    Missouri.    Includes  Pleasonton  shale,  Henrietta  limestone, 
and  Cherokee  shales. 
Des  Moines  series,  Shepard.     Mo.  Geol.  Surv.,  vol.  xii,  pp.  49,  123.     1898. 

Upper  Carboniferous.     Missouri.     Included  in  Cherokee  j^tage.     Ciraydon  sand- 
stone. 
Des  Moines,  Macbride.     Iowa  Geol.  Surv.,  vol.  ix,  i>.  133.    1899. 

Carl)oniferous.     Iowa. 
Des  Moines,  Bain.     Iowa  Geol.  Surv.,  vol.  ix,  p.  68.     1899. 

Carl)oniferouH.     Iowa. 
Des  Moines  stage,  Beyer.     Iowa  Geol.  Surv.,  vol.  ix,  p.  HK).     1899. 

CarlxHiiferous.     Iowa.     Included  in  Pennsylvanian  hcrios. 
Des  Moines,  Udden.     Iowa  Ge<jl.  Surv.,  vol.  ix,  p.  303.     189i). 

Carlx)niferous.     Iowa. 
Dei*  Moines,  Beyer.     Iowa  (Jeol.  Surv.,  vol.  x,  p.  271.     1900. 

Carboniferous.     Iowa.     Included  in  Pennnylvania  series. 
De  Soto  beds,  Dall.     Wagner  Free  Inst.  Sci.,  Trans.,  vol.  iii,  pt.  ii,  p.  209.     18VI2. 

Pliocene.    Included  in  Floridian  group.    Part.  syn.  Floridiaii  group. 
De  Soto  beds,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Kept,  pt.  ii,  p.  ,337.     1898. 

Tertiary.    Florida.*   Included  in  Pliocene. 
Dexter  sand,  Taff.    Texas  Geol.  Surv.,  4th  Ann.  Kept.,  pp.  28o-2J)8.     1893. 

Cretaceous.    Texas.    Included  in  Dakota  formation,  Upi)er  Cretaceous. 
Biablo-Davis  series.  Hill.    Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  V)7.    W^'Z. 

Tertiary.    Texaa,  New  Mexico. 
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Diamond  Peak  (itmrtzite,  Hague.    JkJ.  8.  Geol.  Surv.,  3cl  Ann.  Rept,  pp.  253,268. 
1  HHll 

( 'iirl  M  m  i  fen  uih.     Nevada. 
Diamond  Teak  tpiart/Jte,  Hague.     U.  S.  (Jeol.  Surv.,  Mon.,  vol.  xx,  p.  85.     1892. 

('arbonid'rous.     Nevada. 
Dighton  group,  Slialer,  Woodworth,  and  Foerste.     U.  S.  Geol.  Surv.,  Mon.,  vol. 
xxxiii,  p.  1S4.     \H\tSh 

CarhniiiferouH.     Rhode  lslan<l.     Included  in  Coal  Measures. 
Dinosaur  sancis,  Wlnte.     Phil.  Acad.  Nat.  Sci.,  Proc.,  1887,  p.  40.     1887. 

TexiuM.     InchidiMl  in  Cretaceous,  Comanche. 
Dismal  formation,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  44. 
1S<>7. 

Carboniferous.     Virginia,  West  Virginia.     Part.  syns.  No.  xii.  Great  conglomerate. 
Dockum  beds,  Hill.     Texas  Cuh>1.  Surv.,  1st  Ann.  Rept.,  p.  189.     1890. 

.Iunitriiu<(?).    Texa.^. 
Pockum,  lUnnble.     Texas  (leol.  Surv.,  1st  Ann.  Rept.,  pi.  iii,  p.  xxi.     1890. 

Jurat  rias.     Texiu*. 
Pockum  IhhIs,  Cunnnins.     Texas  Gt^d.  Surv.,  2d  Ann.  Rept.,  pp.  424-429.     1891. 

Jurat  Has.     Texiu<.     lnclude<l  in  Trias.     P^xaet  syn.  Shinannnj)  IkmIs. 
DiK-kum  IhmIs.  Dnike.    Texas  (iwl.  Sur.,  :M  Ann.  Rept.,  pp.  229-247.    1892. 

Juratrias.    Texas.     IneludiHl  in  Triassic. 
!>iH*kuni  U»ds  of  l>und)le,  Simpson.    Pro^*.  U.  S.  Nat.  Mus.,  vol.  xviii,  p.  381.  1895. 

Triju*sic.    Texas. 
Doe  Run  linusttuie,  Frazer.    2d  Pa.    (und.  Sur\\,  Rept,  C*,  pp.  70,  304,  307.    1883. 

Sirlurian.    Pennsvlvania.    Includt^l  in  Silurt>-Cambrian. 
Dog  Greek  shaU^,  Cragin.    Colo.  ColU»gi»  Stuti.,  vol.  vi,  pp.  3,  39.     1896. 

Permian,     Kan.^as.     lucludiMl  in  Cimarnui  si»rii»s. 
IV^ijCnH'k  shales,  l^rosser.     Kan.  Cniv.  GtH»l.  Surv..  vol.  ii.  pp.  94-95.    1897. 

Lower  Cretaceous.     Kansas.  i>klahoma.     IncludiMl  in  Cimarn.m  series. 
I^o^;  i'lwk  lt»rmation.  rniiiin.     Am.    tni»l.,  vi»l.    WK     p.  IvVS,     1S97. 

IVrmiati.     Kan>iis.  Oklahoma.     InclutkHl  in  Salt  Fi»rk  division  of  Cimarron  series. 
Include^  Chapman  d»»l\»iuiic  and  Ampitheater  dolonnte.     Exact  syn.  Stony 
llill>  formati'Mi. 
Dolores  li»rmation.   Cross.     C.  S.  in.\>l.   Surv.   Ge-d.    Alias  of  C  S.,  Folio  No.  57. 
lv»*>. 

Jnratria^.     i'ol«»nido. 
iK^lou-  i.Tm.aix'u.  Cn»s.«i  and  Sivmvr.     V .  S.  c^vl.  Surv.,  21st  Ann.  Rept.,  pt.  ii, 
p.  ti?.     hKH). 

»Uiratria>,     l\»!<»rad.>. 
Dore  onu  •  ••..craN.  r.'!e:iuui.    iits»l.  <.v     \n\  .  P»c.ll  .  vol.  xi.  pp.  UHV-HO.     19lX). 

Aivb.ea:-.      Ouia-'.».     Inri-idvdin  Hun-r.ian. 
Dorset  ^t-.c-tv  t.c,   HiuhoKk.     IVx^^.i;  Sv.    Nai.     Hist,.    IVv..  vol.    vii.    1859-61, 
p  I'C.     isi^). 

Vei'V'^:;!.     lv.c'■.^!t^l  in  Ivtvr  Silurian  »»r  IV-v.^nian. 
IV. »^!    ••.iiv>:   ve.  Hitchv'VN      KIci:ic:i!ar>  v«i''^l-:y.  p.  411.     New  etl.  l^'>. 

lV\-".-.-.av       \\  vt'v  !:!. 
Dot*ou  >.ir.  Ntiiu-.  i.ii:   p'x  .:.     I*    S   i;o^l.  Surv  .  »W»L  Atlas  of  U.  S..  Folio  No.  44. 

V  ar-H   r-.-vMs      V  --i  a  a:  I  \\V<:  Vir^itiia.     l\irt.  syn.  No.  xii.  Gn?at  Conglom- 

«  *a'c 

Double  Xouutaiiu  T .       l\  \a>  vm  .     <  .r\  .  I^:  Ann  Kept.,  pi.  iii.  p.  Ixx.     1890. 

1\::=\    ^l  ^::.:u.;n    ols  V- •  •   :•  >-      u  vi<  « ^v^.  Surv  ,:>:  Ann.  Rept..  pp.  188-189. 
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Doable  Mountain  beds,  Cummins.    Texas  Geol.  Surv.,  2<l  Ann.  Rept.,  p.  402.     1891. 

Garboniferoos.    Texas.     Included  in  Permian. 
Double  Mountain  division,  Cummins.    Texas  Geol.  Surv. ,  4th  Ann.  Rept. ,  pp.  228-232. 
1893. 

Carboniferous.    Texas.     Included  in  Permian. 
Douglas  formation,  Ilaworth.     Kan.  Univ.  Geol.  8ur>\,  vol.  iii,  pp.  93,94.     1898. 

Carboniferous.     Kansas.     Included  in  Upper  Coal  Measures.     Includes  Oread 
limestone  and  Lawrence  shale. 
Douty  gravels,  Willis.     Geol.  Soc.  Am.,  Bull.,  vol.  ix,  p.  157.     1898. 

Pleistocene.     Washington.     Included  in  Vashon  epoch. 
Dover  limestone,  Beede.     Kan.  Acad.  Sci.,  Trans.,  vol.  xv,  p.  31.     1898. 

Carboniferous.    Kansas. 
Dover  shale  and  sandstone,  Beede.     Kan.  Acad.  Sci.,  Trans.,  vol.  xv,  p.  31.     1898. 

Carboniferous.     Kansas. 
I>own8  limestone,  Cragin.    Colo.  College  Stud.,  vol.  vi,  p.  50.     1896. 

Cretaceous.    Kansas.    Included    in    Russell  formation.     Kxact  syn.    Fence-post 
limestone. 
Dresbach  sandrock,  Winchell.     Minn.  Geol.  and  Nat.  Hist.  Surv.,   Final  Rept., 
vol.  ii,  p.  xxii.     1888. 

Minnesota.     Included  in  St.  Croix. 
Dresbach  sandstone,  Hall.     Mimi.  Acad.  Nat.  Sci.,  Bull.,  vol.  iii,  no.  i,  p.  134.     1889. 

Cambrian.    Minnesota.     Included  in  St.  Croix. 
Dresliach  sandstone,  Keyes.     Iowa  Geol.  Surv.,  vol.  i,  p.  23.     1893. 

Cumbrian.     Iowa.     Included  in  St.  Croix  saiKlstone. 
Dresbach  sandstone,  Hall  and  Sanleson.     Geol.  Soc.  Am.,  Bull.,  vol.  vi,  p.  170.     1895. 

Middle  Cambrian.    Minnesota. 
Dry  Bone  limestone,  Prosser.     Geol.  Soc,  Am.,  Bull.,  vol.  vi,  pp.  29,  36.     1894. 

Permo-Carboniferous.     Kansas. 
Dry  Creek  shale,  Peale.     U.  S.  (ieol.  Surv.,  Bull.,  No.  110,  p.  24.     1893. 

Cambrian.     Montana.     Included  in  Gallatin. 
Dry  Creek  shale.  Weed.     U.  S.  Geol.  Surv.,  20th  Ann.  Rept,  pt.  iii,  p.  286.     1900. 

Cambrian.     Montana. 
Duck  Creek  chalk.  Hill.,  Geol.  Soc%  Am.,  Bull.,  vol.  ii,  pp.  503,  516.     1891. 

Cretaceous.    Texas.     Include<l  in  Washita  division. 
Duck  Creek  chalk.  Hill.     Geol.  So<.'.  Am.,  Bull.,  vol.  v,  pp.  298,  325.     1894. 

Cretaceous.     Texas.     Include<l  in  Preston  bedn. 
Dun  limestone.  Hay.     Kan.  Acad.  Sci.,  Trans.,  vol.  x,  p.  7.     1887. 

Carboniferous.     Kansas.     Exact  nvn.  Humboldt  liiiKistone. 
Dundee  limestone.  Lane.     Mich.  (leol.  Surv.,  Rei)t.  State  Board  for  1891-92,  p.  66. 
1893. 

Devonian.     Michi^n. 
Dundee  limestone,  I^ne.     Mich.  (ieol.  Surv.,  vol.  v,  pt.  ii,  j).  25.     1895. 

Devonian.    Michigan. 
Dundee  limestone,  Sherzer.     G^l.  Soc.  Am.,  Bull.,  vol.  ix,  j).  11.     1897. 

Silurian.    Ohio. 
Dundee  limestone.  Lane.     U.  S.  Geol.  Surv.,  Water-Snpply  papers,  No.  30,  pi.  vi. 
1899. 

Devonian.     Michigan.     Exac^t  syn.  Upper  II elderlxjrg. 
Dundee  limestone,  Sherzer.     Mich.  Geol.  Surv.,  vol.  vii,  pt.  i,  pp.  35-42,  226-228. 
1900. 

Devonian.    Michigan. 
Dunkard  Creek  series,  White.     U.  S.  Geol.  Surv.,  Bull.,  No.  65,  p.  20.     1891. 

Carboniferous.    Ohio,  Pennsylvania,  and  West  Virginia.      Include<l    in  Pcrmo- 

Bull.  191—02 10 
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Carl)oniferouH.  Includes  Windy  (lap  limestone,  <  iilrnore  sandstone,  Nineveh 
sandRtone  and  limestone.  Fish  Creek  sandstone,  and  Jollytown  limestone, 
Ui)j)er,  Middle,  and  Lower  Washington  limestone,  Mariett  asandstone,  Black- 
ville  limestone,  Washington  sandstone,  Colvins  Run  limestone.  Mount  Morris 
limestone,  W^aynesbnrg  sandstone,  and  Cassville  plant  shale. 
Dunkard  Creek,  White.     Geol.  Soe.  Am.,  Bull.,  vol.  iii,  p.  189.     1892. 

Permian.     West  Virginia. 
Dunkard  f<^rmation,  O'Harra.     Md.  Geol.  Surv.,  Allegany  County,  j).  128.     1900. 

Permian.     Maryland. 
Dunlap  limestone,  Kirk.     Kan.  Univ.  (Jeol.  8urv.,  vol.  i,  pp.  81,  83.     1896. 

CarlK)niferous.     Kansas. 
Dunvegan  sandstijne,  l)aws<m.     Am.  Jour.  Sci.,  M  ser.,  vol.  xxi,  p.  392.     1881. 

Cretaceous.     Cana<la.     Exact  syn.  Niobrara. 
Dunvegan  grouj),  Dawson.     Can.  Geol.  Surv.,  Kept.  1S79-S0,  pp.  116B-122B.     1881. 
("retaceous.     British  Columbia,  Canada.     lnclurie<l  in  Civtaceous,  Colorado  gnnip. 
Includes  Dim  vegan  sandstones.      Exact  syns.  Lower  sandstones  and  shales. 
Part.  syns.  Belly  River  series.  Bear  River  formation,  J^iobrara. 
Dunvegan  grouj>,  McConnell.     Can.  (Jeol.   8urv.,  new  ser.,  vol.  v,  j)t.  i,  pp.  50D, 
54D-55D.     1893. 
Cretaceous.     Canada.     Part.  syn.  Belly  River  stories.  Bear  River  ImhIs  (Wyoming). 
Duplin  ]>eds,  Dall.     V.  S.  Nat.  Mus.,  Proc.,  vol.  xviii,  p.  40.     1895. 

Tertiary.     North  Carolina. 
Duplin  l)eds,  Dall.     V.  S.  (^eol.  Surv.,  18th  Ann.  Rept.,  pt.  ii,  p.  3:J8.     1898. 

Tertiary.     North  Carolina. 
Dyestone  an<l  gray  limestone  group,  Saffortl.     (Teol.  Reeonn.  of  the  State  of  Tenn., 
1st  Rei)t.,  pp.  15(5-158.     1856. 
Devonian  and  Silurian.     Tennessee.     Included  in  Upper  Silurian  and  D<'vonian. 
Includes  Sneedville  limestone  and  Clinch  Mountain  limestone. 
Dyestone  group,  Saffonl.     (ieol.  of  Tenn.,  i)p.  302-311.     1869. 
Silurian.     Tennessee.     Include<l  in  Niagara  group.     Part.  syn.  Clinton.     [Me<lina 
in  i)art  (?).]. 
Dyestone  group,  Ki Hebrew  and  Saffonl.     Resources  of  Tenn.,  p.  38.     1874. 

Silurian.     Tennessee.     Inchnled  in  Niagara  period. 
Eagle  limestone,  White.     V.  S.  Geol.  Surv.,  Bull.  No.  65,  p.  177.     1891. 
CarlM)niferou8.     West   Virginia.     Inclu<led  in   I^)wer  Coal   Measures,   Allegheny 
River  series. 
I'^gle  formation,  Weed.     I'.   S.   (ieol.   Surv.,   (Jeol.   .Vtlas  of  U.   S.,   Fulio  No.   55. 
18m). 
Cretaceous.     Montana. 
Eagle  Ford  shale,  Hill.     Am.  Jour.  Sci.,  3<1  ser.,  vol.  xxxiii,  p.  29S.     1887. 

Cretaceous.     Texas.     Included  in  (Julf  series. 
F^gle  Fonl  shales,  White.     Phil.  Aca<l.  Nat.  Sci.,  Proc,  1887,  p.  40.     1887. 
Texas.     Included  in   Cretaceous,     (iulf    series.     Kxact    syns.    Tombigbee    sand, 
l^jwer  part  of  Colorado  group. 
Eagle  Ford  shales,  Dumble.     Texas  (Jeol.   Surv.,   1st  Ann.   Rept.,  j)l.   iii,   p.   xlvii. 
1K90. 
Cretaceous.     Texas.     Included  in  Black  Prairie  series. 
Eagle  Fonl  shale,  Hill.     Texas  (Jeol.  Surv.,  1st  Ann.  Rept.,  pp.  111-112.     1890. 

Cretaceous.     Texas.     Included  in  Black  Prairie  series. 
Eagle  Ford  formation.  White.     V.  S.  (Jeol.  Surv.,  Bull.  No.  82,  p.  122.     1891. 

Cretaceous.     Texas. 
Eagle  Ford  division,  Taff.     Texas  (Jeol.  Surv.,  2<1  Ann.  Rept.,  pp.  734-735.     1891. 
Cretaceous.     Texas.     Include<l  in  I'pper  Cretaceous.     Exact  syn.  Benton  shale. 
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Eagle  Ford  shale,  Taff.     Texas  Geol.  Surv.,  3d  Ann.  Kept.,  p.  350.     1892. 

Cretaceous.     Texas.     Included  in  Upper  Cretaceous. 
Eagle  Ford  shales,  Hill.    Artesian  Invest.,  Final  Kept.,  pt.  iii,  p.  70,  52(1  Cong., 
1st  sess.,  Ex.  Dot;.  41.     1892. 

Cretaceous.     Southwest.     Exact  syn.  Benton  clay. 
Eagle  Ford  formation,  Taff.     Texas  Geol.  Surv.,  4th  Ann.  Rept.,  pp.  299-304.     1892. 

Cretaceous.    Texas.     Included  in  Upper  Cretaceous. 
Eagle  Ford  shale.  Hill.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  pp.  297,  305.     1894. 

Cretaceous.    Texas. 
Eagle  Ford  stage,  Dumble.     Geol.  Soc.  Am.,  Bull.,  vol.  vi,  p.  377.     1895. 

Cretaceous.    Texas.    Include<l  in  Upper  Cretaceous. 
Eagle  Ford  shales,  Hill  and  Vaughan.     U.  S.  Gt»ol.  Surv.,  18th  Ann.  Rei)t.,  pt.  ii, 
p.  239.     1898. 

Cretaceous.     Texas.     Include<l  in  Colorado  division  of  (iulf  series. 
Eagle  Ford  formation,  Vaughan.    U.  S.  Geol.  Surv.,  Geol.  Atlaaof  U.  S.,  Folio  No.  (M. 
1900. 

Cretaceous.    Texas.     Included  in  Gulf  series. 
Eagle  Ford  formation,  Vaughan.     U.  S.  Geol.  Surv.,  Bull.,  No.  164,  p.  18.     1900. 

Cretaceous.     Texas. 
Ba^le  Pass  beds,  White.     U.  S.  Geol.  Surv.,  Bull.  No.  82,  p.  117.     1891. 

Cretaceous.     Texas.     Exact  syn.  Ripley  ifornmtion. 
Eagle  Pass  division,  Dumble.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  pp.  219,  224.     1892. 

Cretaceous.     Texas.     Included  in  Upjx^r  Creta<'eouH.     Includes  Upson  clays,  San 
Miguel,  Coal  series,  Escondi<io  beds. 
Eagle  Pa««,  Hill.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  94.     1892. 

Cretaceous.     Texas. 
Eagle  Pass  formation,  Hill  and  Vaughan.     U.  S.  (ieol.  Surv.,  18th  Ann.  Rept.,  ])t.  ii, 
p.  241.     1898. 

Cretaceous.    Texas.     Included  in  Montana  division  of  (fulf  series. 
F^le  Pass  formation,  Vaughan.     U.  S.  Geol.  Surv.,  Bull.,  No.  ir>4,  p.  21.     1900. 

Cretaceous.     Texas.     Includes  San  Miguel  lieds,  Fxcondido  be<ls. 
Earlham  limestone,  Tilton  and  Bain.     Iowa  Geol.  Surv.,  vol.  vii,  pp.  511-517.    1897. 

Carboniferous.     Iowa.     Included  in  Bethanv  liniestone. 
Earlham  limestone.  Bain.     Am.  Jour.  Sci.,  4th  ser.,  vol.  v,  i>p.  4.'V>,  43H,  439.     1898. 

Carboniferous.    Missouri.     Included  in  Bethany  limestone. 
Sarlton  limestone,  Haworth.     Kan.  Univ.  (Jcol.  Surv.,  vol.  iii,  pp.  51,  103.     1898. 

Carboniferous.     Kansas.     Included  near  sunuiiit  of  Thaver  shale. 
East  Lee  gneiss,  Emerson.     U.  S.  Geol.  Surv.,  (icol.  Athw  of  U.  S.,  Hawley  sheet. 
1892. 

Algonkian.     Massachusetts.     Part.  syn.  Stamford  gneiss. 
East  l..ee  limest^me,  Emerson.     U.  S.  (ieol.  Surv.,  Bull.  No.  159,  p.  50.     lS9t). 

Pre-Cam  brian .     M  assach  us<»tts. 
Eastern  sandstone,  Hubl>anl.     Mich.  (n*ol.  Surv.,  vol.  vi,  pt.  ii,  p.  110.     1878. 

Algonkian.     Michigan. 
Eastern  sandstone,  Irving  and  Chamberlin.     V .  S.  (ieol.  Surv.,  Bull.  No.  23.     \).  10(>. 
1885. 

Cambrian.     Michigan.    Exact  syn.  Potsdam. 
Eastern  sandstone,  James.     Cin.  Soc.   Nat.   Hist.,  Jour.,  vol.   xvii,  No.  ii,    p.  127. 
1894. 

Ordovician. 
Eastern  sandstone,  Hubbard.     Mich.  Geol.  Surv.,  vol.  vi,  pt.  ii,  pp.  110-125.     1898. 

Michigan. 
Eaton  beds,  Foerete.     Denison  Univ.  Sci.  I^b.,  Bull.,  vol.  iii,  p.  8.     1888. 

Ohio. 
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Eau  Claire  grit,  Wooeter.    Geol.  of  Wisconsin,  vol.  iv,  p.  110.     1882. 

Cambrian.     Wisconsin.    Included  in  Potsdam  sandstone. 
Ecphora  bed,  Dall  and  Harris.     U.  8.  Geol.  Surv.,  Boll.  No.  84,  p.  124.     1892. 

Tertiary.     Florida.     Included  in  Miocene. 
Edison  gneiss,  Wolff  and  Brooks.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt  ii,  p.  439. 
1898. 

Pre-Cambrian.     New  Jereey. 
Edmonton  seriefl,  Tyrrell.    Can.  Geol.  Surv.,  new  ser.,  voL  ii,  pp.  74E-75E,  llOE, 
118E,  127E,  131E-135E,  137E-138E,  1887. 

Canada.     Included  in  Laramie. 
Edwards  limestone,  Hill  and  Vaughan.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt  ii, 
pp.  227-235.     1898. 

Cretaceous.    Texas.     Included  in  Fredericksbunj:  division  of  Comanche  series. 
Exact  syn.  Caprina  limestone.  Barton  Creek  limestone. 
Edwards  formation,  Hill  and  Vaughan.     U.  S.  Geol.  Surv.,  GeoL  Atlas  of  U.  8.,  Folio 
No.  42.     1898. 

Cretaceous,    Texas.     Included  in  Comanche  series, 
Edwanis  limestone,  Vaughan.     I'.  8.  Geol.  Surv.,  Greol.  Atlas  of  U.  S.,  Folio  No.  64. 
1900. 

Cretaceous.    Texas.     Included  in  Comanche  series. 
Egremont  limestone,  Hobbs.    Jour,  of  Geol.,  vol.  i,  pp.  727-728.     1893. 

Ordovician.    Massachusetts.    Included  in  Mount  Washington  series, 
finstine  sandstone,  Swallow  and  Hawn.    Geol.  of  Miami  County,  Kans.     1865. 

Carlx)niferouSr     Kansas.     Include<l  in  Coal  Measures. 
Elevator  B  sandstone.  Hall.    Minn.  Acad.  Nat.  Sci.,  Bull.,  vol.  ii,  no.  i,  p.  132.     1889. 

Cambrian.     Minnesota.     Included  in  Shakopee. 
Elevator  sandstone,  Hall  and  Sardeson.    Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  341.     1892. 

Ordovician  (?).     Minnesota.     Included  in  Magnesian  series. 
Elgin  sand8t4)ne,  Haworth.     Kan.  Univ.  (ieol.  Surv.,  vol.  iii,  p.  64.     1898. 

Carboniferous.     Kansas. 
Elk  group,  Caril.     2d  Pa.  (Jeol.  Surv.,  Kept.  I*,  pp.  78-79.     1890. 

I>evonian.     Pennsvlvania. 
Elk  Creek  IkhIh,  Cragin.     Am.  (leol.,  vol.  xvi,  p.  W6.     1895.- 

CretaceouH.     Kansa^s.     Includes  l^nphier  l)eils,  Stoket^  sandstone. 
Elk  FcJls  limestone,  Haworth.     Kan.  Univ.  Gei>l.  Surw,  vol.  iii,  pp.  65-66,  105. 
1898. 

Carl)oniferout«.     Kansas.     Includes  IxH-ompton  and  Deer  Creek  limestone. 
Elkgarden,  I>iirton  and  Taff.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  28. 
189*i. 

CarlKHiift^rous.     West  Virginia  and  Maryland. 
Elkgarden  formation,  (Mark.     Md.  (ieol.  Surv.,  vol.  i,  p.  156,187.     1897. 

Carlx)niferous.     Marvland. 
Elk  Lick  linief*tonc.  White.     2d  Pa.  Geol.  Surv.,  Rept.  Q,  p.  29.     1878. 

Carl N)ni fen U18.     Pennsylvania.     InrludiMi  in  Lower"  Barren  series. 
Elk  Lick  limestone,  White,     l*.  S.  (icol.  Surv.    Bull.  No.  65,  p.  90.     1891. 

Carl)onifemu.<.     Pennsylvania.     Includetl  in  Barren  Measures,  Elk  River  series. 
Elk  Lick  Coal,  White.     V.  S.  Geol.  Surv.,  Bull.  No.  65,  p.  89.     1891. 

Carlx>nifemus.    Ohio,  Pennsylvania,  West  Virginia.    Included  in  Barren  Measures, 
Klk  River  stories. 
Elk  Mountain  shale,  White.     2d  Pa.  (;et)l.  Surw,  Rept.  G*,  p.  64.     1881. 

I>evonian.     Pennsylvania.     Included  in  Catskill. 
Elk  Mountain  >:ray  shale,  l-esley.     2d  Pa.  Getil.  Surv.,  Final  Rept.,  vol.  ii,  p.  1579. 
1S92. 

Devonian.     iVnnsvlvania.     Includtnl  in  Catskill,  No.  ix. 
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Elk  Mountain  sandstone  and  shale,  Prosser.    U.  S.  Geol.  Surv.,  Bull.  No.  120,  p.  78. 
1894. 
Devonian.     New  York,  Pennsylvania.     Included  in  Catskill  (Upper  Devonian). 
Elk  River  series,  White.    U.  S.  Geol.  Surv.,  Bull.  No.  65,  p.  70.     1891. 
Carboniferous.     Ohio,  Pennsylvania,  and  West  Virginia.     Includes  Pittsburg  lime- 
stone, Connellsville  sandstone,  Clarksburg  limestone,  Morgantown  sandstone. 
Elk  Lick  limestone,  Crinoidal,  Green  fossiliferous  or  Ames  limestone,  Red 
Shale  beds,  Cambridge  limestone,  Irondale  limestone,  Mahoning  Handstone 
and  limestone,  and  Kanawha  hiaek  flint.     Exact  syn.  Barren  Measures. 
Elk  River  series.  White.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  189.     1892. 
Upper  Carboniferous.     West  Virginia.     Exact  syn.  Barren  Measures. 
Elk  River  series.  White.     West  Virginia  Geol.  Surv.,  vol.  i,  p.  201.     1899. 

Carboniferous.     West  Virginia.     Exact  syn.  Barren  Measures. 
Ellensbur^  sandstone,  Russell.     U.  S.  Geol.  Surv.,  20th  Ann.  Kept.,  pt.  ii,  pp.  127- 
128.     1900. 
Tertiary.     Washington.     Included  in  Miocene. 
BUicottoville conglomerate,  Lesley.     2d  Pa.  Geol.  Surv.,  Final  Kept,  vol.  ii,  ]).  1531. 

1892. 
«   Devonian.    Pennsylvania.    Included  in  Venango. 
Elliott  Creek  bed,  Drake.     Texas  Geol.  Surv.,  4th  Ann.  Kept,  p.  376.     1893. 

Carboniferous.    Texas.     Included  in  Strawn  division. 
Ellis  limestone,  Iddings  and  Weed.     U.  S.  Geol.  Surv.,  (ieol.  Atlas  of  U.  S.,  Folio 
No.  1.     1894. 
Juratrias.    Montana. 
Ellis,  Weed.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  30.     1896. 

Juratrias.     Wyoming. 
Ellis,  Peale.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  24.     1896. 

Juratrias.     Montana. 
Ellis  formation,  Weed.     U.  S.  Geol.  Surv.,  18th  Ann.  Kept.,  pt.  iii,  pp.  477-478.     1898. 

Juratrias.    Montana. 
Ellis  formation,  Weeil.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folios  Noa.  55,  56. 
1899. 
Juratrias.    Montana. 
Ellis  formation,  Iddings  and  Weed.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxii,  pt.  ii,  pp. 
149-164.     1899. 
Juratrias.    Yellowstone  Park. 
Elm  Creek  bed,  Drake.     Texas.  Greol.  Surv.,  4th  Ann.  Rept,  p.  424.     1893. 

Carboniferous.    Texas.     Included  in  Albanv  division. 
Elmont  limestone,  Beede.     Kan.  Acad.  Sci.,  Trans.,  vol.  xv,  p.  30.     1898. 

Carboniferous.    Kansas. 
Empire  l)eds,  Dall.     U.  S.  Geol.  Surv.,  18th  .\nn.  Rept.,  pt.  ii,  p.  308.     1898. 
Tertiary.      Oregon.  'Include<l  in  Mi(x^eno.     Exac^t  syn.  A8U>ria  sanclstonen. 
Empire  formation,  Diller.     U.  S.  Geol.  Surv.,  19th  Ann.  Kept.,  pt.  iii,  p.  319.    1899. 

Tertiary.     Or^on.     Included  in  Miocene. 
Empire  shale,  Walcott     Geol.  Soc.  Am.,  Bull.,  vol.  x,  pp.  199,  207.     1899. 

Algonkian,  Pre-Cambrian.    Montana.     Included  in  Bolt  terrane. 
Emporia  limestone,  Kirk.     Kan.  Univ.  Cieol.  Surv.,  vol.  i,  p.  80.     1896. 

Carboniferous.    Kansas. 
Encrixial  limestone,  Hall.     N.  Y.  Geol.  Surv.,  3d  Ann.  Rept.,  p.  298.     18,39. 

Devonian.    New  York. 
Encrinal  limestone,  Hall.    Geol.  of  New  York,  pt.  iv,  4th  Geo\.  Dist.,  i)p.  18,  187. 
1843. 
Paleoxoic.    New  York.    Included  in  Hamilton  group. 
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Enerinal  limestone,  Hall.     Geol.  of  New  York,  pt.  iv,  4th  Geol.  Surv.,  pp.  18,  146. 
1848. 
Paleozoic.     New  York.     Included  in  New  York  system.     Includes  Scutclla  lime- 
Htone.     I'art.  syn.  No.  6,  Pennsylvania  8ur\'ey. 
Encrinal  limestone,  Emmons.     Agriculture  of  New  Y'ork,  vol.  i,  p.  168.     1846. 

New  York.     Included  in  Helderberg  division  of  New  York  system. 
Encrinal  limetfitone,  Hopkins.    Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  52.     1890. 

Silurian.     Arkansas.     Included  in  Lower  Helderberg. 
Encrinallimestone,  (irahau.     Buffalo  Sck'.  Nat.  Hist.,  Bull.,  vol.  vi,  pp.  30-32.    1898. 

Devonian.     New  Y'ork. 
Encrinital  limestone,  Shumard.     Mo.  (tool.  Surv.,  1st  an<l  2d  Ann.  Repts.,  pt.  ii, 
pp.  171,  181,     1855. 
Carboniferous.     Missouri. 
Encrinital  limestone,  Swallow.     Mo.  Geol.  Surv.,  Ist  and  2d  Ann.  Reptsi.,  pp.  97, 
175,  194.     1855. 
Carboniferous.     Missouri.     Include<l  in  Mountain  or  Lower  Carboniferous  lime- 
stone. 
Encrinital  limestone,  Meek.     Mo.  (leol.  Surv.,  1st  and  2d  Ann.  Repts.,  pt.  ii,  p.  98. 
1855. 
Carboniferous.     Missouri. 
Encrinital  limestone, Shumard.    Mo.Geol.Surv.,  Repts.,  1^55-1871, pp. 294, 305.    1873. 

Carboniferous.     Missouri.     Included  in  Lower  Carboniferous. 
Encrinital  limestone,  Broadhead.     Mo.  (ieol.  Surw,  Rept.,  1855-1871,  pp.  43,  71. 
1873. 
Carljoniferous.     Missouri.     Includeil  in  Lower  Carboniferous.     Exaci;  syn.  Bur- 
lington limestone. 
Encrinital  limestone,  Meek.     Mo.  (ieol.  Surv.,  Repts.,  1855-1871,  pp.  140,  173.     1873. 

CarUmiferou.s.     Missouri.     Included  in  Lower  Carl)onifen>us. 
Encrinital  limestone,  Broadhead.     Mo.  (ieol.  Surv.,  Repts.,  1873-74,  pp.  25,  67,  1H,S. 
1874. 
CarlK)niferous.     Missouri.     Inclu<led  in  l»wer  CarlK)niferous,  Mountain  limestone. 
Exact  syn.  Burlington. 
Encrinital  limestone,  Broadhead.     Mo.  ( Jeol.  Surv.,  Repts.,  187.V74,  pp.  25,  67.     1874. 

lx>wer  Carlx^nifcrous.     Missouri.     Exact  syn.  Burlington  limestone. 
English  River  gritstones,  Bain.     Am.  (ieol.,  vol.  xv,  p.  322.     1895. 

CarlK>niferous.     Iowa.     Incl!ide<l  in  Minsissippian  series,  Kinderhook. 
English  River  gritstones,  Bain.     Iowa  (icol.  Surv.,  vol.  v,  \).  l-U.     1896. 

Carl)oniferous.     Iowa.     Inchided  in  Kinderhook. 
Eolian  limestone,  llitchcuuk.     (ieol.  of  Vermont,  vol.  i,  pp.  3iH>-419.     1861. 
Cambrian.     Vermont.      Exact  syns.    Granular   limestone,    Berkshire    limestone, 
Stockbridge  limestone,  Dorset  limestone. 
VxyVnm  limestone,  Hitchcock,     (ieol.  of  Vermont,  vol.  i,  pp.  394-395,  419-424.     1861. 
Cambrian.     Vermont.     Exact  syns.   Berkshire  linu»st<ine,  Sto(»kbridge  limestone. 
I'>)lian   limestone,    Hitchcock,     (.leol.  of   Maine,  Prelim.  Rept,  vol.  ii,  pp.  245-259. 
1 862. 
Cambrian.     Maine.     Exact  syn.  Stock l>ri<lge  limestone. 
Eolian  limestone,  Crosby.     Rept.  on  Geol.  Map  of  Mass.,  p.  40.     1876. 

Pre-Cambrian. 
Ii>)lian  limestone,  Dana.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xiii,  p.  414.     1877. 
Silurian.     Vermont.     Part.  syns.  Ivower  Calciferous,  Quebec,  Chazy,  Black  Riven 
Trenton. 
Eolian  limestone,  Hitchcock.     Geol.  Sor.  .Am.,  Bull.,  vol.  i,  p.  513.     1889. 
Onlovician  ( ? ) .     Vermont. 
Juj/mn,   Walrott.     (ieol.  i^K\  Am.,  Bull.,  vol.  ii,  \>.  502.     1891. 
Ordovicmu(?).      Quebec.     Included  in  Que\>ee  group. 
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itic,  Heilprin.     Phil.  Aca^l.  Nat.  Sci.,  Proc.,  1882,  p.  184.     1882. 

Included  in  Eocene. 
£o-Ligmtic,  Heilprin.     Phil.  Acad.  Nat.  Sci.,  Jour.,  vol.  ix,  p.  116.     1884. 

Included  in  Tertiary-Eocene.     Exact  syne.  Marlborough  and  IMscataway  l)e<ia  of 
Maryland(?).    Shark  River  deposits  of  New  Jersey. 
Equus  beds,  Cope.     U.  S.  Geol.  and  (ieog.  Surv.  of  Terr.,  Mon.,  vol.  iii,  pp.  19-20. 
1881. 

Tertiary.     Included  in  Pliocene. 
E<juus  beds,  Dunible.     Jour,  of  Geol.,  vol.  ii,  pp.  568-564.     1894. 

Pleistocene.    Texas. 
Equus  beds,  Scott.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  594.     1894. 

Pleistocene.     Nebraska. 
Equus  beds,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Rei)t.,  pt.  ii,  p.  336.     1898. 

Pleistocene. 
Srian,  Clarke  and  Schuchert.     Science,  new  ser.,  vol.  x,  pp.  876-877.     1899. 

Devonian.     New  York.     Includes  Marcellua  shale,  Hamilton  beds. 
Srie  division,  Vanuxem.     Geol.  of  New  York,  pt.  iii,  pp.  170-171.     1842. 

Paleozoic.    New  York.     Included  in  New  York  system. 
Erie  division,  Mather,     (leol.  of  New  York,  pt.  i,  pp.  317-323.     1843. 

Paleozoic.     New  York.     Included  in  New  York  system.     Includes  Ithaca  and  Che- 
mung group,  Hamilton  grouj),  Marcellus  shales,  3d  graywacke.  No.  viii,  Olive 
shale,  Skaneateles  shale,  Ludlowville  shale,  Encrinal  limestone,  Moscow  shale, 
Apulia  and  Sherburne  shales,  Cazenovia  group. 
Erie,  Emmons.     Agriculture  of  New  York,  vol.  i,  pp.  180-186.     1846. 

Devonian.     New   York.     Included  in   New  York   system.     Includes  Marcellus, 
Hamilton. 
¥Me  clay,  I^^gan.     Can.  Geol.  Sur\'.,  Rept».,  1843-1863,  pp.  887,  896-007.     18()3. 

Cana<la.     Included  in  Drift  (upi>er  stratified  j)ortion). 
Erie  clays,  Newberry.     Ohio  Geol.  Surv.,  Rept.  Prog.,  1869,  p.  26.     1870. 

Carboniferous.     Ohio. 
Erie  shale,  Newberry.     Ohio  Geol.  Surv.,  Rept.  Prog.,  1869,  ]>.  20.     1870. 

Devonian.     Ohio. 
Erie  shale,  Newberry.     Ohio  Geol.  Surv.  Rept.  Prog.,  1869,  p.  27.     1870. 

Devonian.     Ohio.     Part.  syn.  Chemung  grouj)  of  New  York. 
Erie  clays,  Newl)erry.     Am.  Nat,  vol.  iv,  p.  202.     1870. 
Erie  clays,  Newberry.     Lyceum  of  New  York,  Annals,  vol.  ix,  ]>p.  222-225.     1870. 

Pleistocene.     Great  I^kes  region.     Included  In  Drift  deposit. 
Erie  shale,  Newberry.     Ohio  Geol.  Surv.,  Rept.  Prog.,  1869,  p.  21.     1871. 

Devonian.     Ohio. 
Erie  shale,  Newberry.     Ohio(ieol.  Surv.,  vol.  i,  ])t.  i,  pp.  163,  HK).     1873. 

Devonian.     Ohio. 
Erie  shale.  Read.     Ohio  G(»ol.  Surv.,^vol.  i,  \k  486.     1873. 

Devonian.     Ohio. 
Erie  clay,  Gilbert.     Ohio  (ieol.  Surv.,  vol.  i,  j>t.  i,  p.  544.     1873. 

Pleistocene.     Ohio. 
Erie  clay,  Newberry.     Ohio  (ieol.  Surv.,  vol.  i,  pt.  i,  p.  174.     1873. 

Pleistocene.     Ohio. 
Erie  muck,  Collett.     Ind.  Geol.  Surv.,  5th  Ann.  Rept.,  for  1873,  p.  408.     1874. 

Indiana. 
Erie  shale,  Newberry.     Ohio  Geol.  Surv.,  vol.  ii,  pp.  188,  213.     1874. 

Carboniferous.     Ohio. 
Erie  shale,  Winchell.     Ohio  (leol.  Surv.,  vol.  ii,  pp.  242,  264.     1874. 

Carboniferous.    Ohio. 
Erie  shale,  Lesley.    2d  Pa.  GeoJ.  Surv.,  Re])t.  I,  pp.  76-82.     \S75. 

SUnnan,    FenDsylvania  and  Ohio.     ExsaX.  syn.  No.  vii. 
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Erie  clay,  Newberry.     Ohio  Geol.  Surv.,  vol.  iii,  p.  32.     1878. 

Pleistocene.    Ohio. 
Erie  shale,  Read.    Ohio  Geol.  Surv.,  vol.  iii,  p.  306.     1878. 

Carboniferous.    Ohio. 
Erie,  Newberry.    Ohio  Geol.  Surv.,  vol.  iii,  p.  18.     1878. 

Carboniferous.     Ohio. 
Erie  shale,  Ilerrick.     Denison  Univ.  Sci.  I^l).,  Bull.,  vol.  iv,  p.  106.     1888. 

Devonian.     Ohio. 
Erie  shale,  Orton.     Ohio  Geol.  Surv.,  vol.  vi,  pp.  4,  23.     1888. 

Devonian.     Ohio.     Inclu(le<l  in  Ohio  Hhale. 
Erie  shale,  Orton.     Ohio  Geol.  Surv.,  vol.  vii,  pp.  4,  21.     1893. 

Devonian.     Ohio.     Included  in  Ohio  shale. 
Erie  limestone,  Ilaworth.     Kan.  Univ.  Quart.,  vol.  ii,  pp.  118-119.     1894. 

Carboniferous.     Kansas. 
Erie  limestone.  Ha  worth  and  Piatt.     Kan.  Univ.  Quart.,  vol.  ii,  p.  116.     1894. 

Carboniferous.     Kansas.     Exa<'t  syn.  Altoona  limestone. 
Erie  limestone,  Ilaworth  and  Kirk.     Kan.  Univ.  Quart.,  vol.  ii,  pp.  108-109.     1894. 

Carboniferous.     Kansas. 
Erie  limestone,  Haworth.     Am.  Jour.  Sci.,  3d  ser.,  vol.  i,  p.  458.     1895. 

Carboniferous.     Kansas.     lmlude<l  in  Coal  Measures. 
Erie  limestone.  Kirk.     Kan.  Univ.  CJeol.  Surv.,  vol.  i,  p.  76.     1896. 

Carboiiiferous.    Kansas. 
Erie  limestone,  Ilaworth.     Kan.  Univ.  (ieol.  Surv.,  vol.  i,  pp.  45-47.     1896. 

Carboniferous.     Kansas. 
Erie  limestone,  Haworth.     Kan.  Univ.  (ieol.  Surv.,  vol.  i,  pp.  154-157,  165.     1896. 

CarlKiniferous.     Kanna.**.     Includes  Bethany  Falls  limestone. 
Erie  limestone,  Bennett.     Kan.  I-niv.  (ieol.  Surv.,  vol.  i,  pp.  95-97.     1896. 

Carboniferous.     Kaunas. 
Erie  limestone,  Ilaworth.      Kan.   Univ.  (leol.  Surv.,  vol.  iii,  pp.  44^7,  88,  94,  101- 
102.      1898. 

Carlx)niferous.    Kansiis.     Included  in  Pottawatomie  formation.    Includes  Bethany 
Falls  rock  and  the  Wintcrset  limestone. 
Erie  limestone,  Orton.     (Jool.  Soc.  .\m.,  Bull.,  vol.  x,  p.  104.     1899. 

Upi>er  Carboniferous.     Kansii.^j. 
Eryops  beils,  Cu|)e.     U.  S.  (Jeol.  and  (ieog.  Surv.  of  Terr.,  Bull.,  vol.  v,  p.  51-52. 
1879. 

Carboniferous.     Includetl  in  Permian. 
Escondido,  Dumble.     (Jeol.  Soc.  Am.,  Bull.,  vol.  iii,  i>p.  219,  227.     1892. 

Cretaceous.     Texas.     Include<i  in  UpjH'r  Cretiu*eous,  Eagle  Pass  division. 
Escondido  l)eds,  Vaughan.     U.  S.  Geol.  Surv.,  Bull.  No.  164,  p.  26.     1900. 

Cretaceous.     Texa^^.     IncUided  in  Ka;j:le  Pass  formaticm. 
Esmeralda  tormation,  Turner.     U.  S.  (ieol.  Surv.,  21st  Ann.  Rept.,  pt.  ii,  pp.  191- 
224.     1900.     Am.  (ieol.,  vol.  xxv,  pp.  1()H-170.     IIKK). 

Tertiarv.     Nevada. 
Esopus  slate,  Darton.     N.  Y.  State  (ieol.,  13th  Ann.  Rei)t.,  i)p.  209-210,  244-245, 
302.     1894. 

Devonian.     New  York.     Exact  syn.  Cauda-galli  grit. 
Esojms  slate,  Darton.     Kegentw,  Univ.  of  N.  Y.,  47th  Ann.  Kept.,  p.  403.     1894. 

Devonian.     New  York.     Exact  syn.  Cauda-galli  grit. 
KsopuH  slate,  li'ic^.     N.  Y.  State  (ieol.,  loth  Ann.  Kept.,  vol.  i,  p.  402.     1897. 

Silurian.     New  York. 
Esojms  grit,  Clarke  and  Schuchert.     Science,  new  ser.,  vol.  x,  i)p.  876-877.     1899. 

Devonian.     New  York.     Inrluded  in  Ulsterian. 
J^o/^us/^rrlt,   Wi'lIiT.     N.  J.  GcHjl.  Surv.,  Kept.  1899,  p.  44.     1900. 
Devonian.     A'ew  Jertiey. 
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Estuary  formation,  Engelmann.     Eng.  Dept.,  U.  S.  A.,  Simpson's  Explor.  of  Great 
Basin,  p.  291.     1876. 

Cretaceous  or  Tertiary.     Wyoming  and  Utah. 
Etcheminian  series,  Matthew.     Am.  GreoL,  vol.  ii,  p.  1.     1888. 

Cambrian.    Canada. 
Etcheminian,  Walcott.     Geol.  Soo.  Am.,  Bull.,  vol.  x,  p.  232.     1899. 

Algonkian  (?).     New  Brunswick. 
Etcheminian  series,  Matthew.     Can.  Roc.  S<'i.,  vol.  iii,  p.  72.     1889. 

Cambrian.     New  Bnmswick. 
Etcheminian,  Walcott.     Wash.  Acatl.  »Soi.,  Proc.,  vol.  i,  p.  :i:W.     190(). 

Cambrian.     Newfoundland. 
Etholen  IhhI,  Taff.    Texas  Geol.  Surv.,  2d  Ann.  Rei)t.,  pp.  72:^725.     1891. 

Cretaceous.     Texas.     Included  in  Washita  division. 
Eureka  quartzite,  Hague.     U.  S.  Geol.  iSurv.,  3d  Ann.  liept.,  pp.  253,  262.     188:^. 

Silurian.     Nevada. 
Eureka  shale,  Simonds.     Ark.  (leol.  Surv.,  1888,  vol.  iv,  pp.  20,  27.     1888. 

Devonian  (?).     Arkansas. 
Eureka  shale,  Hopkins.     Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xl,  p.  256.     1891. 

Devonian  (?).     Arkansas. 
Eureka  shale,  Simonds  and  Hopkins.     Ark.  Geol.  Surv.,  1891,  vol.  ii,  pp.  32-37.     1891. 

Devonian  (?).     Arkansas. 
Eureka  quartzite,  Hague.     U.  S.  Geol.  Surv.,  Mon.,  vol.,  xx,  j>.  54.     1892. 

Silurian.     Nevada 
Eureka  fire  clay,  Wheeler.     Mo.  Geol.   Surv.,  Sheet  liept.  No.  ii,  p.  59.     1893. 

Upi)er  Carboniferous.     Missouri.     Included  in  Lower  Coal  Measure-s. 
Eureka  shale,  Drake.     Am.  Phil.  Soc,  Proc,  vol.  xxxvi,  p.  347.     1897. 

Carl>oniferous.     Indian  Territory.     Included  in  Ix>wer  Carboniferous.       • 
Eureka  limestone,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  iii,  pj).  67,  73.     1898. 

Carboniferous.     Kansas.     Exa(!t  syn.  Burlingame  limestone  of  Wabaunsee  forma- 
tion. 
Eureka  sliale,  Williams.     Am.  Jour.  Sci.,  4th  ser.,  vol.  viii,  pp.  139-149.     1898. 

Carlx)niferous.     Arkansas.     Part.  syn.  Kinderhook. 
Eureka  shale,  She|)ard.     Mo.  Geol.  Surv.,  vol.  xii,  pp.  ()7-71.     1898. 

Devonian.     Missouri.     Included  in  Hamilton  stage. 
Eureka  limestone,  Tower  and  Smith.     U.  S.  Geol.  Surv.,  19th  Ann.  Rept.,  pt.  iii, 
pp.  622-624.     1899. 

Carl)oniferous.     Utah. 
Eutaw  group,  Hilgani.     Rept.  on  (teol.  and  Agric.  Miss.,  pp.  61,  62-68.    1860. 

Cretaire<^>as.     Missi.^sippi.     Exact  syn.  l>ower  Cretaceous. 
Eutaw  group,  Hilgard.     Am.  Jour.  Sci.,  3(1  ser.,  vol.  ii,  i)p.  391-394.     1871. 

Creta<'eous.     Mississippi,  Alal)ama,  (Jeorgia,  Texas,  Arkansas.     Exact  sy us.  (^offee 
group,  Dakota  group.     Part.  syn.  Fort  Benton  group. 
Kiitaw  formation.  Smith  and  Johnson.     U.S.  Geol.  Surv.,  Hull.  No.  4.3,  j>.  86.    1887. 

Crt»taceou8.     Alabama. 
Kutaw  series,  Spencer.     Ga.  Geol.  Surv.,  1st  Rej)t.  of  Prog.,  p.  30.     1891. 

Cretacecjus.     Georgia. 
Eutaw  series,  I^angdon.     Ga  Geol.  Surv.,  1st  Rept.  of  Prog.,  p.  91.     1891. 

Tertiary.     Georgia. 
Eutaw,  White.     U.  S.  Geol.  Surv.,  Bull.  No.  82,  p.  106.     1891. 

Cretaceous.     Gulf  region.     Includes  Ix)wer  Eutaw  and  Tuscaloosa. 
Eutaw  series,  Spencer.    Ga.  Geol.  Surv.,  1st  Rept.  of  Prog.     1S91. 

Cretaceous.    Georgia. 
Eutaw,  Langdon.    Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  588.     1891. 

Cretaoeoack    Alabama.    Included  in  Tuscaloosa  group. 
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Eutaw,  Smith.     Ala.  Geol.  Surv.,  Bull.  No.  2,  p.  14.     18^2. 

Cretuct»ou8.     Alal>aina. 
Eutaw,  Smith,  Johnnon,  and  l^ngdon.     Ala.  Geol.  Son'.,  Geol.  of  Coastal  Plain  of 
Ala.,  pp.  :  !,  21K),  :^)1,  431,  455.     1894. 

CretactH.>u8.     Alabama. 
Everett  schist,  Hobba.     Jour,  of  Geol.,  vol.  i,  p.  728.     1893. 

Silurian.     Ma88achu8ett8.     Included  in  Mount  Washington  serien,  Ordovioian. 
Ewing*  linicHtone,  I-.ovejoy.     Ohio  Geol.  Surv.,  vol.  vi,  pp.  631,  632.     1888. 

Carboniferous.     Ohio. 
Exogyra  arietina  marl,  Shumard.     St.  I>ouis  Acad.  Sci.,  Trans.,  vol.  i,  p.  583. 

ia'>7. 

CretaceouH.     Texas. 
Exoj^yra  arietina  clays,  Hill.     Texas  Geol.  Surv.,  Ist  Ann.  Rept.,  pp.  128-129.     1890. 

Cretatreous.    Texas.     Included  in  Washita  division  of  Comanche  series. 
Exogyra  arietina  clay,  Taff.   Texas  Geol.  Surv.,  4th  Ann.  Rept.,  pp.  275-283.     1893. 

Cretaceous.     Texas.     Included  in  Washita  division  of  Lower  Cretaceous. 
Exogyra  costata  series,  Hill.     Ark.  Geol.  Surv.,  1888,  vol.  ii,  pp.  67,  70-72,  96-109, 
177,  130.     1888. 

Cretaceous.      Arkansas.      Includes   Upper  Arenac^eous   beds,  Chalky  marl  l)ed8, 
Rocky  ('omfort  chalk.  Eagle  Ford  clay.  Lower  Cross  Timber  sands. 
Exogyra  ponderosa  marls.  Hill.     Texas  (?eol.  Surv.,  1st  Ann.  Rept.,  pp.  114-116. 
1890. 

Cretaceous.     Texas.     Include<l  in  Black  Prairie  series. 
Fairfax,  Darton  and  Taff.     U.  S.  Geol.  Surv.,  (ie(»l.  Atlas  of  U.  S.,  Folio  No.  28. 
1896. 

Carboniferous.     West  Virginia  and  Maryland. 
Fairfax  formation,  Clark.     Md.  (io<>l.  Surv.,  vol.  i,  pp.  156,  187.     1897. 

(/arboniferous.     Marvlan<l. 
Fairmount  gneiss,  Kan<l.     IMiil.  Acad.  Nat.  Sci.,  Proc,  UKX),  pp.  278-279.     1900. 

Pennsylvania. 
Fall  River  limestone,  Hay.     Kan.  Acad.  Sci.,  Trans.,  vol.  x,  p.  7.     1887. 

(^arl)onifer<)Us.     Kansiis. 
Falls  Creek  conglomerate,  White.     iM  Pa.  (ieol.  Surv.,  Kept.  G^   p.  23*.     1881. 

Devonian.     Pennsylvania. 
Falls  Creek  conglonienite,  Ix'sley.     13<I   Pa.  (leol.  Surv.,  Final  Rept.,  vol.  ii,  j>.  I55t>. 
18<)2. 

Devonian.     Pennsvlvania.     Inchnled  in  Clu^munir. 
Falmouth,  Hill.     Harvard  ('oil.   ^Uir*.  of  Com]).   Zool.,  Bull.,  vol.  xxxiv,  pj).  101- 
102.      1H99. 

IMeistocene.     Jamaica.     Inclnde<l  in  Coastal  series. 
Farnham  limestone.  Ells.     Can.  (ieol.  Surv.,  new  ser.,  vol.  vii,  pp.  17J,  2r)J-27J. 
189(). 

Silurian.     (iuelH»c.     Included  in  Trenton. 
Fayette  be<ls,  Penrose.     Texas  (ieol.  Surv.,  1st  Ann.  Rept.,  pp.  47-58.     1890. 

Tertiary.     Texas.     Fxact  Syn.  (irand  (inlf  series. 
Fayette  be<ls,  Dum])le.     Texas  Geol.  Surv.,  1st  Ann.  Kept.,  pi.  iii,  pp.  xxxiii-xxxv. 
181K). 

Tertiary.    Texas.     Included  in  Miocene. 
Fayette,  Hill.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  94.     1892. 

Tertiary.     Texas.     Inclu<led  in  NeoccMie. 
Fayette  san<ls,  Kennedy.     Texas  Geol.  Surv.,  :}d  Ann.  Rept.,  pp.  60-62.     1892. 

Tertiarv.     Texas.     Included  in  Miocene. 

*  • 

Fayette  division,  Dumble.     Texas  (leol.  Surv.,  Kept,   on   brown  coal,  pp.  154-157. 
Tertiary.      Texas.     Included  in  Kocene. 
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Fayette  sands,  Dumble.    Jour,  of  Geol.,  vol.  ii,  pp.  552-554.     1894. 

Tertiary.    Texas.     Included  in  Eocene. 
Fayette  sands,  Kennedy.     Phil.  Acad.  Nat.  Sci.,  Proc.,  1895,  ji.  95.     1895. 

Texas.     Included  in  Eocene,  Lower  Claiborne. 
Fayette  breccia,  Norton.    Iowa  Geol.  Surv.,  vol.  iv,  pp.  157-16<>.     1895. 

Devonian.     Iowa. 
Fayette  sandstone,  Campbell  and  Mendenhall.     U.  S.  (leol.  Surv.,  17th  Ann.  Kept., 
pt  ii,  p.  497.     1896. 

Carboniferous.     West  Virginia.     lnclude<l  in  No.  xii,  Conglrmierate  serioH. 
Fayette  breccia,  Calvin.     Iowa  Geol.  Surv.,  vol.  vii,  pj>.  r>H-<>2.     1897. 

Devonian.     Iowa.     Includeil  in  Wapsipinicon  Htage. 
Fayette  breccia,  Calvin.     Iowa  Geol.  Surv.,  vol.  vii,  pj).  224-2:^0.     1898. 

Devonian.    Iowa. 
Fayette  breccia,  Udden.    Iowa  Geol.  Surv.,  vol.  ix,  p.  2()9.     1899. 

Devonian.    Iowa. 
Fayette  sandstone.  White.     U.  S.  Geol.  Surv.,  20th  Ann.  Rej)!.,  pt.  ii,  pp.  818-819. 
1900. 

Carboniferous.    West  Virginia. 
Fayetteville  shale,  Simonds.     Ark.  Geol.  Surv.,  1888,  vol.  iv,  pp.  42-48,  149.    1888. 

Carboniferous.     Arkansas.     Includeil  in  Lower  Carboniferous. 
Fayetteville  shale,  Penrose.     Ark.  Geol.  Surv.,  1890,  vol.  i,  pj).  138-139.     181K). 

Carboniferous.     Arkansas.     Included  in  Lower  Carboniferous  or  MisHiHsipj)ian 
series,  Osage  group. 
Fayetteville  shale,  Simonds  an<l  Hopkins.     Ark.  Geol.  Surv.,  1891,  vol.  ii,  pp.  50-51. 
1891. 

Carboniferous.    Arkansas.     Inclu<U»d  in  Lower  Carboniferous. 
Fayetteville  shale,  Drake.     Am.  Phil.  Soc,  Proc,  vol.  xxxvi,  p.  352.     1897. 

Carlx)niferous.     Indian  Territory.     ln(*luded  in  Lower  Carlwniferous.    Exact  syn. 
Warsaw. 
Federal  Creek  coal,  Andrews.     Ohio  Geol.  Surv.,  vol.  i,  pt.  i,  p.  271.     1873. 

Carboniferous.    Ohio.     Included  in  Coal  Measures.     Exact  nyn.  Pomeroy  seam. 
Felch  Mountain  iron  schists,  Walcott.     (ieol.  Soc.  Am.,  Bull.,  vol.  x,  p.  222.    1SV)9. 

Algonkian.    Michigan.  Exactsyns.  lx)wer Iluronian,  Keewatin  in  part,  Menominee. 
Fence-post  limestone,  Cragin.     Colo.  College  Stud.,  vol.  vi,  i>.  50.     1896. 

Cretaceous.     Kansas.     Exact  syn.  Downs  limentone. 
Femandan  system,  Dumble.     Texas  Geol.  Surv.,   Ist  Ann.   liept.,  pi.  iii,  p.  hi. 
1890. 

Archean.     Texas.     Includes  Click,  Iron  Mountain,  and  Valley  Spring  neries. 
Femandan  system,  Comstock.     Texas  Oeol.  Siirv.,  1st  Ann.  Rei>t.,  pp.  287-270. 
1890. 

Archean.     Texas.     Includes  Click,  Iron  Mountain,  and  Valley  Spring  serien. 
Femandian    system,  Comstock.     Texas  (ieol.  Surv.,  2<l    Ann.  Kept.,  pp.  5(>0-.5«n, 
656-658.     1891. 

Archean.     Texas.     Includes  Valley  Spring,  Iron  Mountain,  and  ('lick  series. 
Ferriferous  limestone,  Roy.    Ohio  State  Mine  Insj)ector,  3<1  Ann.  Uej>t. ,  ]>.  153.    1 S76. 
Ferriferous  limestone,  Piatt.     2d  l*a.  (ieol.  Siirv.,  Rejit.  H.      1878. 

Carboniferous.     Pennsylvania. 
Ferriferous  limestone,  Piatt.    2d  Pa.  (ieol.  Surv.,  Rept.  IP,  p.  321.     1880. 

Carboniferous.     Pennsylvania. 
Ferriferous  limestone,  Orton.     Ohio  Geol.  Surv.,  vol.  v,  p.  16.     1884. 

Carboniferous.     Ohio.     Exactsyns.  Hanging  Ro<'k  limestone,  (i ray  limestone. 
Ferriferous  limestone,  White.     U.  S.  (Jeol.  Surv.,  Bull.  No.  05,  p.  173.     1891. 

Carboniferous.     Pennsylvania,  Ohio,  West  Virginia,  and  Maryland.     Uu'lv\dviv\  \w 
Lower  Coal  Measuress,  Allegheny  River  series. 
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Ferruginous  sand,  Morton.     Phil.  Acad.  Nat.  Sci.,  Jour.,  vol.  vi,  p.  iii.     1829. 

New  Jersey  and  Delaware.    Included  in  Secondary.    Includes  Greensand. 
Ferruginous  sandstone,  Swallow.     Mo.  Geol.  Surv.,  Istand  2d  Ann.  Repts.,  pp.  91, 
174,  193.     1855. 
Carboniferous.     Missouri.    Include<l  in  Mountain  Ix)wer  Carboniferous  limestone. 
Ferrufrinous  sandstone,  Shuniard.    Mo.  Geol.  Surv.,  1st  ami  2d  Ann.  Rept,  pt.  ii, 
p.  181.     1855. 
Carl)oniferou8.     Missouri. 
Ferruginous  sandst^)ne,  Engelmann.     St.  I»uis  A(^i.  S<u.,  Trans.,  vol.  ii,  p.  189. 
18(i8. 
Ix>wer  Carboniferous.     Illinois. 
Ferruginous  sandstone,  Shunianl.     Mo.  Geol.  Surv.,  Rept.  1855-1871,  pp.  77,  279, 
292, 320.     1873. 
Carlx)niferou8.     Missouri. 
Ferruginous  sandstone.  Meek.     Mo.  Geol.  Surv.,  Repts.,  1855-1873,  p.  172.    1873. 

Carboniferous.     Missouri.     Included  in  liOwer  Carlx)niferous. 
Ferrugiinous  sandstone,  Broailhead.     Mo.  Geol.  Surv.,  Repts.,  1873-74,  pp.  24,  68,  185. 
1874. 
Carboniferous.    Missouri.     Included  in  Tx)werCarl)oniferous,  Mountain  limestone. 
Ferruginous  sandstone,  Broadhead.    Mo.  Geol.  Surv.,  vol.  viii,  p.  355.    1895. 

Ix)wer(?)  Carboniferous.     Missouri.     Included  in  Kaskaskia. 
Fish  Creek  sandstone,  Stevenson.     2d  Pa.  Geol.  Surv.,  Rept.  K,  p.  42.     1876. 
Carl>oniferous.    Pennsylvania.     Included  in  Greene  County  group  of  Upper  Barren 
Measures. 
Fish  Creek  sandstone.  White.     U.  S.  Geol.  Surv.,  Bull.  No.  65,  p.  33.     1891. 

Carboniferous.    Pennsylvania.    Includedin  Penno-Carboniferous,  Dunkard  Creek. 
Fish  House  black  clay,  Woolnian.     N.  J.  Geol.  Surv.,  Rept.  1896,  p.  201.     1897. 

New  Jersey.     Exact  syn.  IVnsauken. 
Fishpot  limestone,   D'lnvilliers.     2<l  Pa.  Geol.  Surv.,  Ann.  Rept.  1876,  pp.  7i^74. 
1887. 
CarlK)niferous.     Pennsylvania.     InchuhMl  in  ITj)ix^r  Pro^luctive  or  Monongahela 
River  series. 
Flag:  limestone,  Taff.     Texas  (Jeol.  Surv.,  3(1  Ann.  Rept.,  p.  343.     1892. 

Cretaceous.     Texas.     Included  in  Fredericks! )urg  division  of  Ix>wer  Cretaceous. 
Flagstone  series,  Darton.     N.  Y.  State  Geol.,  13th  Ann.  Rept.,  pp.  298-300.     1894. 

Devonian.     New  York. 
Flaming  Gorge,  Powell.     U.  S.  (Jeop. and  (ieol.  Surv.,  (Jeol.  of  Uinta  Mts.,  pp.41, 
51,14<),  151.     1876. 
Junitrias.     Ttiih. 
Flaming  Gorge  group,  GillH»rt.     T.  S.  Geog.  and  (ieol.  Surv.,  Rept.  on  Henry  Mts., 
p.  6.     1877. 
.Turdtrias.     Utah. 
Flanagan  (thert,  Campbell.     U.S.  (;e<»l.  Surv.,  (ieol.  Atlas  (»f  U.  S.,  Folio  No.  46.    1898. 

Silurian.     Kentucky. 
Flathead,  Peale.     V.  S.  Geol.  Surv.,  Hull.  No.  110,  j).  20.     1893. 

Cambrian.     Montana. 
Flathead  quartzite,  hidings  an<l  \Vee<l.     U.  S.  (Jeol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio 
No.  1.     1894. 
Cambrian.     Montana. 
Flathead,  Peale.     U.  S.  (ie<»l.  Surv.,  <ieol.  Atlas  of  U.  S.,  Folio  No.  24.     1896. 

Cambrian.     Montana. 
Flathead,  Weed.     U.  S.  (ieol.  Surv. ,  (ieol.  Atlas  of  U.  S.,  Folio  No.  30.     1896. 
Cambrian.     Wyoming. 
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Flathead,  Weed  and  Pirsson.     U.  S.  Geol.  Surv.,  Bull.  No.  139,  p.  34.    1896. 

Cambrian.     Montana.     Includes  Upper  Flathead  shales,   Flathead  limestones, 
Lower  Flathead  shales,  and  Flathead  quartzite. 
Flathead  sandstone,  Walcott    Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  208.     1899. 

Cambrian.    Montana. 
Flathead  formation,  Hague.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  52. 
1899. 

Cambrian.     Wyoming. 
Flathead  formation,  Iddingsand  Wee<l.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxii,  pt.  ii, 
pp.  1-69,  149-164.     1899. 

Cambrian.     Yellowstone  Park. 
Flathead  sandstone,  Weed.     U.  S.  Geol.  Surv.,  20th  Aim.  Kept.,  pt.  iii,  p.  285.    1900. 

Cambrian.    Montana. 
Flat  Rock  stone.  Cox.     Indiana  Geol.  Surv.,  8th,  9th,  and  10th  Ann.  Kept^.  for 
1876-77-78,  p.  89.     1879. 

Indiana. 
Flatwoods  group,  Killebrew  and  Saffonl,     Resources  of  Tenn.,  ]>.  44.     1874. 

Tertiary.    Tennessee. 
Fleming:  beds,  Kennedy.    Texas  Geol.  (xeol.  Surv.,  3<i  Ann.  Kept.,  pi>.  62-03.     1892. 

Tertiary.    Texas.     Included  in  Miocene. 
Flint  beds.  Hay.     U.S. Geol.  Surv.     Bull.,  No.  137,  p.  17.     18W. 

Permo-Carboniferous.     Kansas. 
Flint  Hill,  Cragin.     Colo.  Coll.  Stud.,  vol.  vi,  pp.  3,  6.     1896. 

Permian.     Kansas.     Included  in  Lower  division  of  Big  Blue  series. 
Flint  Ridge  limestone,  Andrews.    Ohio  Geol.  Surv.,  Kept.  Prog.,  1869,  p.  92.    1870. 

Ohio. 
Flint  Ridge  limestone,  Andrews.     Ohio  <tK?o1.  Surv.,  Kept.  Prog.,  1869,  p.  95.     1871. 

Oluo. 
Flint  Ridge  shale,  Herrick.     Denison  Univ.  Sci.  I-«ab.,  Bull.,  vol.  ii,  p.  12.     1887. 

Carboniferous.    Ohio. 
Florence  limestone,  Prosser.     Kan.  Univ.  Quart.,  vol.  vi,  pp.  171-172.     189<>. 

Carboniferous.     Kansas.     Included  in  Chase  fonnation,  Permian. 
Florence  flint,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  pp.  189-llM).     189(). 

Carboniferous.     Kansas.     Included  in  Chase  formation,    Permian.     Exact  nyn. 
Upper  Flint  beds. 
Florence  flint  and  limestone,  Beede.  Kan.  Univ.  Quart.,  vol.  ix,  p.  li>9.     IIKX). 

Carlxjniferous.     Kansas. 
Floridian  series,  Heilprin.     Wagner  Free  Inst.  Sci.,  Trans.,  vol.  i,  i)p.  28-32,  pi>.  «)4A, 
64B.     1887. 

Pliocene.     Florida.     Kxact  syn.  Plif)cen(^  series  of  the  Caloosahatchee. 
Floridian  group,  Dall.    Wagner  Free  Inst.  Sci.,  Trans.,  vol.  iii,  pt.  ii,  p.  2()^>.     is<)2. 

Pliocene.     Florida  and  South   Atlantic  States.     lnclu(le<l   in  Floridian  eixxh. 
Includes  Caloosaliatchee,  Croatan,  I)e  Soto,  and  Wuccaniaw  l)e(ls. 
Florissant  lake  beds.  Cross.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  7. 
1894. 

Tertiary.     Colorado.     Included  fn  Eocene. 
Flowerpot  shales,  Cragin.     Colo.  Coll.  Stud.,  vol.  vi,  pp.  3,  24-27.     1896. 

Permian.     Kansas.     Included  in  Cimarron  series. 
Flowerpot  shales,  Cragin.     Am.  Geol.,  vol.  xix,  p.  1^55.     1897. 

Permian.    Kansas,  Oklahoma.     Included  in  ( rlass  Mountain  fonnation  of  (Jimarron 
series. 
Floyd  shale,  Hayee.    Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  143.     1890. 

Lower  Carboniferous.    Tennessee. 
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Floyd  Hhale,  Hayi*p.     Ala.  Geol.  Sun.,  Bull.  No.  4,  p.  47.     1892. 

CarboniferouH.     Ala1)anm.     lucluded  iu  MiHRinHippian  aeriee. 
Floyd  phale,  Sponoer.     iia.  (xeol.  Surv.,  Tlie  Palezoic  group,  pp.  52,  96.     1893. 

('arV)oiilferou8.     Georjria.     Included  in  I»wer  Carboniferous. 
Floyd  shalen,  Hayes.     V.  S.  (ieol.  8urv.,  (uhW.  Atlas  of  V.  S.,  Folios  Noe.  2,  6.     1894. 

Carl>oniferous.     (Georgia,  TennesscM'. 
Floyd  shale,  Hayes,    (leol.  Sue.  Am.,  Bull.,  vol.  v,  p.  470.     1894. 

Lower  Carl)oniferou8.     Georgia,  Alalmnia. 
Folley  limestone,  Keyt»s.     Iowa  Acad.  S<'i.,  Proc.,  vol.  y,  p.  61.     1898. 

Ordivioian.     Iowa. 
Fond  du  Lac  sandstone,  Winchell.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept., 
vol.  4,  J),  mi.     1899. 
Cambrian.     Minnt»sota. 
Foraminiferal  limestone,  l^wson.     V.  S.  (tw>1.    Sur\'.,  15th  Ann.  Rept.,  p.  419. 
18t)5. 
Mesozoic.     California.     Includeil  in  Francist^an  series. 
Foraminiferal  limestone,  Anderson.     Univ.  of  (^al.,  Dept.  of  Geol.,  Bull.,  vol.  ii,  p. 
i:«.     18?W. 
CretaceoiUK(?).     California. 
Forbes  limestone,  (iallaher.     Mo.  (timjI.  Surv.,  Bien.  Rept,,  p.  56.     1898. 

Pennian.     Mis'^ouri. 
Forl)es  limestone,  Keyes.     Am.  (um)1.,  vol.  xxiii,  p.  1309.     1899. 

Carb<3nifen)us.     Mi.'^sissipjn  Valley.     lnelude<l  in  Missourian  series. 
Forljes  limt^stone,  Keyes.     Iowa  Acad.  Sci.,  Pro<".,  vol.  vii,  p.  93.     1900. 

Carl)oniferous.     Mississippi  Valley.     Included  in  Coal  Measures. 
Foreman  VhmIs,  Oilier,     (leol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  372.     1892. 

Trias.     California. 
Forest  bed,  :Mc(;ee.     Am.  Jour.  Sci.,  :^1  ser.,  vol.  xv,  pp.  3:39-341.     1878. 

Pleitocene.     Iowa. 
Forest  l)ed,  NewU'rry.      Indiana    Dept.  Geol.  and    Nat.    Hist.,   14th    Ann.    Rept., 
1SS4,  p.*n.     1S.S4. 
Ciuaternary.     Indiana. 
Fon^st  sta<;e,  Sherzer.      Mich.  (ieol.  Surv.,  vol.  vii,  i>t.  i,  pi>.  140-141.      1900 

Pleistocene.     Mic]n<ran. 
Forest   City  zone,   (iallaher.     Mo.   (ieol.   Surv.,    Bien.   Kept.,    pp.    55,    57.      1898. 
pR'lini.  Kej»t.  on  structural  and  economic  ireolo^y,  p.  215.     1900. 
Permian.     Miss<»nri. 
Formation  No.  1,  Ko^'ers.     l{e])ts.  for  1887  and  1S:3S,  (ieol.  of  Virginias,  pp.  1<>7, 
204.     1SS4. 
Virginia.      Kxact.  syn.  Primal. 
Formation  No.  2,  R<.^'ers.     Hepts.   tor  IS-'m  arnl  1S:3H  and  (ieol.  of  Virginias,  pp. 
Hi<»,  2()1».      18S4. 
Camhro-Silurian.     Maryland.     InchnU's  Chazy  and  Calciferous.     Exact  syns.  Val- 
ley or  Shenandoah  limestone.  Auroral. 
Formation  No.  3,  Ho^'crs.     Ki-pts.   for  1837  and   18:38  and  (ieol.  of  Vir>rinias,  pp. 
\7'X  LM8.      1884. 
Sihnian.     Virjrinia.     In<  hides    Hudson   River,   Ctica,  and  Trent<>n.      Exact,   syn. 
Matinal  of  IVnnsylvania. 
Formation  No.  4,  Uoirers.     Rept.  for  18:i7  and  (ie<»l.  <»f  Virginias,  p.  175.     1884. 

Silurian.     Vir^rjnia.      Kxact  syn.  Medina,  U'vant  of  Pennsylvania. 
Formation  No.  6,  Ru.j.ms.     Rept.  for  18:;7  and  (ieol.  of  Virginias,  p.  177.     1884. 
Silurian.      Vir^rinia.      liichidtMl   in   I'pper  Silurian.      Includes  Clinton,  Niagara, 
and  Salina.     Tart.  syn.  Sur^'ent  ami  Scalent  of  Pennsvlvania. 
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Formation  No.  6,  Rogera.     Repf.  for  18:^7  anfi  Geol  of  Virginia«,  p.  178.     1884. 
1837. 
Silurian.     Virginia.     Exact  syn.  Lower  Helderberg  pre-Meridian  of  Pennsylvaiiia. 
Formation  No.  7,  Rogers.     Rept.  for  1837  and  Geol.  of  Virginias,  p.  179.     1884. 

Silurian.     Vii^nia.     Exattt  syns.  Oriskany,  Meridian  of  Pennsylvania. 
Formation  No.  8,  Rogers.     Rept.  for  1837  and  Geol.  of  Virginias,  p.  179.     1884. 
1837. 
Devonian.      Virginia.     Includes    Marcellus,    Hamilton,    Genesee,  Portage,   and 
Chemung.     Part.  syns.  Cadent  and  Vergent  of  Pennsylvania. 
Formation  No.  9,  Rogers.     Rept.  for  1837  and  Geol.  of  Virginias,  p.  182.     1884. 

Devonian.     Virginia.     Exact  syns.  (^atskill,  Ponent  of  Pennsylvania. 
Formation  No.  10,  Rogers.     Repts.  for  1837  and  1839  and  (leol.  of  Virginias,  pp. 
18;i,335.     1884. 
Carl)oniferous.      Virginia.      Includeil  in  I>ower  (^^arboniferous.     Exact  syn.  Ves- 
pertine sandstone  of  Pennsylvania. 
Formation  No.  11,  Rogers.     Repts.  for  18:^7,  18:^,  and  iaS9  and  (Jwl.  of  Virginias, 
pp.  183,  201,  336.     1884. 
C-arboniferous.     Virginia.     Exact  syns.  (ireenbrier  shales  and  limestone,  Unibral 
shales  and  limestone  of  Pennsylvania. 
Formation  No.  12,  Rogers.     Repts.  for  1838,  18:^9,  and  1840  an<l  (Jeol.  of  Virginias, 
pp.  201,  340,  487.     1884. 
Carlx>niferous.     Virginia.     Exact  syn.  (treat  conglomerate.      Part.  syn.   S**ral   of 
Penn.Mvlvania. 
Formation  No.  13,  Rogers.     Repts.  for  1838,  18:^9,  1840  and  Geol.  of  Virginias,  pp. 
202,  :i42,  487,  506.     1884. 
Carlxmiferous.      Virginia.     Exai^t  syn.  Ix)wer  CVml  group.      Part.  syn.   Serai  of 
Pennsvlvania. 
Formation  i,  Rogers.     N.J.  Geol.  Surw,  Final  Rept.,  p.  46.     1840. 

New  Jersev. 
Formation  ii,  Rogers.     N.  J.  (ieol.  Surv.,  Final  liept.,  pp.  47-90.     1840. 

New  Jersev.     Exact  svn.  Blue  limestone. 
Formation  iii,  Rogers.     N.  J.  Geol.  Surv.,  Final  Rept,  p.  93.     1840. 

New  Jersey. 
Formation  iv,  Rogers.     N.  J.  (teoW  Surv.,  Final  Rept.,  p.  IK).     1840. 

New  Jersey. 
Formation  v^  Rogers.     N.  J.  Geol.  Surv.,  Final  Rept..  i>.  103.     1840. 

New  Jersev. 
Formation  No.  14,  Rogers.     Rept.  for  1840  and  (ieol.  of  Virginias,  pp.  4t>l,  olO. 
1884. 
CarlK>nifer<.)U8.     Virginia.     P^xact  syns.  Lower  shale  and  sandstone  groii]».     l^ower 
Barren  group.     Part.  syn.  Serai  of  Pennsylvania. 
Formation  No.  15,  Rogers.    Rept.  for  1840  and  (teol.  (A  Virginias,  pj).  498,  oi.'J.    1884. 
Carlwniferous.     Virginia.     Exact  syn.    L'pjHS-  Coal  gronj*.     Part.  syn.  Senil  of 
Pennsvlvania. 
Formation  No.  6,  Tyson.     Md.  State  Agric.  Chemist,  1st  Rept.,  p.  32.     ]Hm. 

Maryland. 
Formations  Nos.  6  and  7,  Tyson.    Md.  State  Agric.  Chemist,  1st  Kept.,  i>.  33.    18<)0. 

Maryland. 
Formation  No.  8,  Tyson.     Md.  State  Agric.  ('hemist,  1st  Kept.,  j>.  34.     1860. 
Cambrian.     Marvland.     Exact  svns.  Primal  of  l^ennsvlvania;  Potsdam  sandstone 
of  New  York. 
Formation  No.  10,  Tyson.     Md.  State  .\gri<'.  Chemist,  1st  Kej)t.,  p.  35.     1860. 
Silurian.     Maryland.     Exact  syns.  Auroral  sciries,  Pennsylvania;  Chazyan<l  Black 
River  of  New  York. 
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Formation  No.  11,  Tywm.     M(i.  State  Agric.  Cheiniat,  let  Rept,  p.  35.     1860. 

Maryland. 
Formation  No.  12,  Tynoii.     Md.  State  Agric.  ChemiHt,  let  Rept,  p.  36.     1860. 
Silurian.    Maryland.     Kxact  synn.  Matinal  series  of  Pennsylvania;  Hudson  River, 
Utica,  and  Trenton  of  New  York. 
Formation  No.  13,  Tyson.     Md.  State  Agric.  Chemist,  1st  Rept,  p.  36.     1860. 
Silurian.     Maryland.     Exact  syns.   Ixivant  series  of  Pennsylvania;  Onedia  con- 
glomerate and  Me<lina  sandstone  of  New  York. 
Formation  No.  14a,  Tyson.     Md.  State  Agric.  Chemist,  1st  Rept,  p.  37.     1860. 
Silurian.     Maryland.     Exact  syns.  Surgent  series  of  Pennsylvania,  Clinton  group 
of  New  York. 
Formation  No.  14b,  Tyson.     Md.  State  Agric.  Chemist,  Ist  Rept.,  p.  37.     1860. 
Silurian.     Maryland.     Exact  syns.  Scalent  series  of  Pennsylvania;  Onondaga  shale 
and  Water-lime  groups  of  New  York. 
Formation  No.  16a,  Tyson.     Md.  State  Agric.  Chemist,  1st  Rept,  p.  38.     1860. 
Silurian.     Maryland.     Exact  syns.  Pre-Meridian  of  Pennsylvania,  Ix)wer  Helder- 
iKTg  limestone  of  New  York. 
Formation  No.  16b,  Tyson.     Md.  State  Agric.  Chemist,  1st  Rept,  p.  38.     1860. 
Silurian.     Maryland.     Exi«*t  syns.   Meridian  series  of  Pennsylvania;  Oriskany 
sandstone  of  New  York. 
Formation  No.  16a,  Tyson.     M<1.  State  Agric.  Chemist,  Ist  Rept.,  p.  38.     18<K). 
Devonian.     Maryland.     Exju't  syns.  Cadent  series  of  Pennsylvania;  Marcellus, 
Hamilton,  and  (lenesoe  of  New  Y'ork. 
Formation  No.  16b,  Tyson.     Md.  State  Agri<'.  Chemist,  1st  Rept,  p.  39.     1860. 
Devonian.     Maryland.     Exac't  syns.    Vei'gent  series  of  Pennsylvania;    Portage, 
Ithaca,  and  Chenumg  groups  of  New  York. 
Formation  No.  17,  Tyson.     Md.  State  Agric.  Chemist,  1st  Rept,  p.  39.     1860. 
l)cv(»nian.     Maryland.     Exact  syns.  Ponent  series  of  Pennsylvania;  Catskill  gnnip 
of  New  York. 
Formation  No.  18a,  Tynon.     Md.  State  Agric.  Chemist,  1st  Kept,  p.  39.     IHtJO. 

Devonian.     Maryland.     Exact  nyn.  Vespertine  serii^  of  Pennsylvania. 
Formation  No.  18b,  Tyson.     Md.  State  Agric.  Clicmist,  1st  Kept.,  p.  40.     1>^()0. 

Carl>onitVrous.     ^laryland.     Exact  svn.  rinl)ral  series  of  Pennsylvania. 
Formation  No.  19,  Tyson.     Md.  State  Agric.  (Iiemi.^t,  1st  Rept,  p.  40.     iHfiO. 

Carlioniferous.     Maryland.     Exact  syn.  Serai  series  of  Pennsylvania. 
Formation  No.  20,  Tyson.     Md.  State  Agric.  Chemist,  1st  Kept,  p.  41.     18(H). 

Juratrias.     MaryhuKl 
Formation  Nos.  21  and  22,  Tyson.      Md.  State  .\gric.  Chemist,  1st  Kept,  p.  41. 
IS<i(). 
Cretan'ous.     Maryland. 
Formation  No.  23,  Tyson.     Md.  State  Agric.  Chemist,  1st  Kept,  p.  43.     1S()1). 

Tertiary.     Maryland. 
Formation  No.  24,  Tyson.     Md.  State  Agric.  Chemist,  1st  Rept,  p.  44.     1860. 

Pleistocene.     Maryland. 
Fort  Benton  group.  Meek  and   llay<len.      Phil.  Acad.   Nat.  Si;i.,  Proc.,  vol.  xiii, 
pp.  419,  4LM.     18(>2. 
Lower  Cretiu-eous.     Nebraska.     Exact  syn.  Cretaceous  No.  2. 
Fort  Benton,  Hayden.     U.  S.  (ieol.  Sury.  of  AVyoming,  Kept,  pp.  87,  90.     1871. 

Cretaceous.     Inchi<led  in  I^ower  Cretaceou.s.     Exa<*t  svn.  Cretaceous  No.  2. 
Fort  Kenton,  llayden.      V .  S.  (i(m)I.  Surv.  of  Terr.,  l8t-3d  Ann.  Repts.,  pp.  49,  53. 
1873. 
Cretiiceous.     Exact  svn.  Cretaceous  No.  2, 
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Fort  Benton  groop,  Meek.    U.  S  Geol.  and  Greog.  Surv.  of  Terr.,  Mon.,  vol.  ix, 
pp.  xxyiii-xxx.    1876. 
Cretaceods. 
Fort  Benton,  Hague.    U.  8.  Geol.  Explor.  of  40th  Parallel,  vol.  ii,  p.  42.    1877. 

Cretaceoos.    Colorado.    Included  in  Colorado. 
Fort  Benton  group,  Newton.    Geology  of  the  Black  Hills,  p.  174.     1880. 

Cretaceous.    South  Dakota. 
Fort  Benton,  Stevenson.    U.  8.  Geog.  and  Geol.  Surv.  W.  of  100th  M.,  vol.  iii,  SuppL, 
p.  96.     1881. 
Colorado,  New  Mexico.      Included  in  Colorado  group.     Exact  syn.  Cretaceous 
No.  2. 
Fort  Benton,  Stevenson.    Am.  Geol.,  vol.  iii,  p.  393.     1889. 

Cretaceous.    Colorado  and  New  Mexico. 
Fort  Benton,  Calvin.    Iowa  Greol.  Surv.,  vol.  i,  pp.  148-161.     1893. 

Cretaceous.    Iowa. 
Fort  Benton,  Logan.    Jour,  of  Geol.,  vol.  Wi,  pp.  84-89.     1899. 

Cretaceous.    Kansas  and  Nebraska.    Included  in  Colorado  formation. 
Fort  Bridger,  Engelmann.    U.  S.  A.,  Eng.  Dept.,  Simpson's  Explor.  of  the  Great 
Basin,  p.  287.     1876. 
Tertiary.    Wyoming  and  Utah. 
Fort  Dodge  beds,  Keyes.    Iowa  Geol.  Surv.,  1st  Ann.  Rept.,  vol.  i,  pp.  135-137. 
1893. 
Cretaceous.    Iowa. 
Fort  Ellis  beds,  Dall  and  Harris.     U.  S.  Geol.  Surv.,  Bull.,  No.  84,  p.  287.     1892. 

Tertiary.     Montana.     Included  in  Neocene. 
Fort  Hays  division,  Mudge.     U.  8.  Geol.  and  Greog.  Surv.  of  Terr.,  Bull.,  vol.  ii, 
pp.  218-221.     1876. 
CYetaoeous.    Kansas. 
Fort  Hays,  Mudge.     U.  S.  Greol.  and  Geog.  Surv.  of  Terr.,  9th  Ann.  Rept.,  p.  281. 
1877. 
Cretaceous.     Kansas.    Included  in  Niobrara. 
Fort  Hays  division,  Williston.     Kan.  Univ.  Quart.,  vol.  iv,  p.  251.     1896. 

Upper  Cretaceous.    Kansas.    Included  in  Niobrara. 
Fort  Hays  limestone,  Logan.    Kan.  Univ.  Geol.  Surv.,  vol.  ii,  pp.  219-220.    1897. 

Upper  Cretaceous.    Kansas.    Included  in  Niobrara  group. 
Fort  Hays  beds,  Adams.    Kan.  Univ.  Geol.  Surv.,  vol.  iv,  pp.  25-27.     1898. 

Upper  Cretaceous.    Kansas.    Included  in  Niobrara. 
Fort  Hays  limestone,  Logan.    Jour,  of  Geol.,  vol.  vii,  pp.  89-90.     1899. 
Cretaceous.     Kansas,  Nebraska.     Included  in  Niobrara.     Exact  syn.  Lower  Tim- 
pas  beds. 
Fort  Knox  sandstone,  Collett.     Indiana  Geol.  Surv.,  5th  Ann.  Rept.,  for  1873, 
p.  323.     1874. 
Exact  syn.  Fort  Knox  sandstone.  No.  2. 
Fort  Payne  chert,  Hayes.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  143.     1890. 

Lower  Carboniferous.    Alabama,  Tennessee. 
Fort  Payne  chert,  Hayes.     Ala.  Geol.  Surv.,  Bull.,  No.  4,  p.  46.     1892. 

Carboniferous.    Alabama.    Included  in  Sub-Carboniferous  or  Mississippian. 
Fort  Payne  chert,  Gibson.     Ala.  Geol.  Surv.,  Geol.  Structure  of  Murphrees  Valley, 
pp.  23,  93.    1893. 
Carboniferous.     Alabama.    Included  in  Sub-Carboniferou8.     Exact  syn.  Siliceoua 
group. 
Fort  Payne  chert,  Spencer.    Ga.  Greol.  Surv.,  The  Paleozoic  group,  pp.  51, 96.    1893. 
Carboniferous.    Geoigia.    Included  in  Lower  Carboniferous. 
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Fort  Payne  chert,  Hayes.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  470.     1894. 

Lower  Carboniferous.     Alabama  and  (leorgia. 
Fort  Payne  chert,  Hayes.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folios  Noe.  2,  4,  G, 
8,  19,  20,  21,  22,  35.     181H-95,  1896. 
Carlwniferous.     Georgia,  TennejJ«?ee,  and  Alalmma. 
Fort  Payne  chert,  Hayes.     V.  S.  (leol.  Surv.,  Geol.  Atlasof  U.S.,  Folio  No.  35.     18%. 

Carboniferous.     Alabama.     Part.  syn.  Siliceous  group. 
Fort  Payne  chert,  ]McCalley.     Ala.  Geol.  Surv.,  Rept.  on  Valley  Regions,  j>t.  ii,  pp. 
51-53,  172-183,  240-246,  292-299,  476-477,  50:i-504,  525^527,  643-644.  735-745, 
809-811.     1897. 
Carl)ouiferoup.     Alalmma.     Inclu<leil  in  Lower  Sub-Carlx>niferous.     Includes  Tus- 
cumbia  limestone  and  Laudenlale  chert. 
Fort  Pierre  group,  Meek  and  Ilayden.     Phil.  Acad.  Nat.  S<n.,  Proc.,  vol.  xiii,  j>p. 
419,  424.     1862. 
rp[)er  Cretaceous.     Nebraska.     Exact  syn.  Cretai^eous  No.  4. 
Fort  Pierre,  Hay<ien.     U.  S.  Geol.  Surv.  of  Wyoming,  Rept.,  pp.  87,  91.     1871. 

Crt^taceous.     Include<l  in  Upi)er  Cretaceous.     Exact  syn.  Cretaceous  No.  4. 
Fort  Pierre,  Hayden.     V.  S.  (.Teol.  Surv.  of  Terr.,  lst-3ti  Ann.  Repts.,  pp.  49,  55. 
1873. 
Cretaceous.     Exact  syn.  Cretaceous  No.  4. 
Fort  Pierre  group,  M(»ek.     V.  S.  Geol.  and  Geog.  Surw  of  Terr.,  Mon.,  vol.  ix,  pp. 
xxxiii-xxxv.     1876. 
C/retaceous. 
Fort  Pierre,  Hague.     U.  S.  Explor.  of  40th  Parallel,  vol.  ii,  pp.  42.     1877. 

CretacvouH.     Colorado.     Include<i  in  Colora^lo  formation. 
Fort  Pierre,  White.     U.  S.  Geol.  and  Geog.  Sur>\  of  Terr.,  11th  Ann.  Rept,,  p.  187. 
1879. 
Cretaceous. 
Fort  Pierre  group,  Newton,     (leol.  of  Black  Hills,  pp.  172-173.     1880. 

Crctac«'OUH.     Soutli  Dakota. 
Fort  Pierre,  Stevenson.     U.  S.  Geog.  and  (Jeol.  Surv.  W.  of  10C)th  M.,  vol.  iii,  Suppl., 
p.  99.     1881. 
Cretaceous.     Colorado,    New  Mexico.     Included  in  Colorado  formation.     Exact 
svn.  Cretiiceous  No.  4. 

m 

Fort  Pierre,  Stevenson.     Am.  (ieol.,  vol.  iii,  p.  .'J92.     1889. 

Cretaceous,     (^)lonido  and  New  Mexico. 
Fort  Pierre  sliale,  l^phani.     W  S.  (ieol.  Surv.,  Mon.,  vol.  xxv,  p.  86.     1895. 

Cretaceous.     Minnesota. 
Fort  Pierre  group,  Logan.     Kan.  I'niv.  Geol.  Surv.,  vol.  ii,  pj).  221-222.     1897. 

rppcr  Cretaceous.     Kansas.     Exact  syn.  Pierre. 
Fort  Riley  limestone,  Prosser.     (ieol.  Soc.  Am.,  Pull.,  vol.  vi,  pp.  30,  48,  52.     IS94. 

Permian.     Kansiis. 
Fort  Kiley  limestone,  llawortli.     Kan.  Cniv.  (ieol.  Surv.,  vol.  i,  j».  190.     189(i. 

Carboniferous.     Kansas.      Included   in   Clia.«^e   formation,   Permian.      Exact  syn. 
Florence  liniestone. 
Fort  St.  John  shales,  Dawson.     Viu\.  (ieol.  Surv.,  Kept.  1879-80,  p.  11515.     KSSl. 

Cretaceous.     British  Columbia.     Included  in  Colora<l(»  grou[).     Exact  syn.  Ixnver 
<lark  shales.     Part.  svn.  Benton. 
Fort  St.  John  sliales,  Dawson.     Am.  .b»ur.  Sci.,  .'»d  ser.,  vol.  xxi,  p.  392.      ISSl. 

Oetaceons.     Canada.     Kxact  svn.  P»enton. 
K<»rt  St.  .T(»hn  series,  McConnell.     Can.  Geol.  Surv.,  new  ser.,  vol.  v,  pt.  i,  pp.  47D- 
50D,  r)5D-5Sl).      ISi»3. 

Cretare()us.     Cana<la.     lnclude<l    in    Colorado    group.     Includes   Fort   St.    John 
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Fort  Scott  limestone,  Swallow.     Kan.  Geol.  Surv.,  Prelim.  Kept,  pp.  25-26.     1866. 

Carboniferous.     Kansas. 
Fi»rt  Scott  group,  Broadhea*!.     Mo.  Geol.  Surv.,  Kept.  1873-74,  pp.  101,  126,  158. 
1874. 

Carboniferous.     Missouri.     Included  in  Coal  Measures. 
Fort  Scott  marble,  Broadhead.     St.  Louis  Acad.  Sci.,  Tran«.,  vol.  iii,  p.  225.     1878. 

Carboniferous.     Missouri. 
Fort  Scott  series,  Broadhead.     Mo.  Geol.  Surv.,  vol.  viii,  p.  380.     1895. 

Upper  Carboniferous.     Kansas.     Included  in  Coal  Measures. 
Fort  Scott  cement  rock,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  iii,  pp.  31-.'M,  ItX). 
1898. 

Carboniferous.     Kansas.     Included  in  Oswego  limestones. 
Fort  Selden,  Hill.    Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  96.     1892. 

Tertiary.    Texas. 
Fort  Union,  Meek  and   Hayden.     Phil.  Acad.  Nat.  Sci.,  Proc.,  vol.  xiii,  p.  433. 
1862. 

Nebraska.     Exact  syn.  Great  Lignite,  Eo<*ene(?). 
Fort  Union  or  Great  Lignite,  Hayden.     Phil.  Acad.  Nat.  Sci.,  Jour.,  vol.  vii,  pp. 
12-13.     1869. 

Dakota  and  Nebraska.     Included  in  Tertiary.     Exact  syn.  Eocene(?). 
Fort  Union,  Hayden.     U.  S.  Geol.  Surv.  of  Wyoming,  Rept.,  p.  93.     1871. 

Tertiary.     Include<l  in  Eocene(?). 
Fort  Union,  Hayden.     U.  S.  Geol.  Surv.  of  Terr.,  lst-3d  Ann.  Repts.,  pp  56,  192. 
1873. 

Tertiary.     Exact  syn.  Great  Lignite. 
Fort  Union  group,  Cope.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  Bull.,  No.  2,  p.  6. 
1874. 

Cretaceous. 
Fort  Union,  Cope  and  Le  Conte.     Phil.  Acad.  Nat.  Sci.,  Proc,  vol.  xxvi,  pp.  10-12. 
1874. 

Cretaceous. 
Fort   Union  group.   Cope.      U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  Mon.,  vol.  ii, 
pp.  25-30.     1875. 

Cretaceous. 
Fort  Union  group.  Meek.     U.  S.  Geol.  and  Geog.  Surw  of  Terr.,   Mon.,  vol.  ix, 
pp.  Iv-lxi.     1876. 

Cretaceou8(?). 
Fort  Union,  Peale.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  8tli  Ann.  Rept.,  p.  141. 
1876. 

Tertiary.     Colorado.     Exact  syn.  Great  Lignite  group. 
Fort  Union  group,  White.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xxvi,  pp.  120-123.     1883. 

Cretaceous.     Montana.     Included  in  l^ramie  group. 
Fort  Union,  Ward.     U.  S.  Geol.  Surv.,  6th  Ann.  Rept.,  p.  V.iS.     1885. 

Cretaceous,  Tertiary.     Rocky  Mountains.     Exa(!t  syn.  Laramie. 
Fort  Union,  Clark.     U.  S.  Geol.  Surv.,  Bull.,  No.  83,  p.  135.     1891. 

Cretaceous.     Interior  region. 
Fort  Union,  Weed.     U.  S.  Geol.  Surv.,  Bull.,  No.  106,  p.  35.     1893. 

Tertiary.     Montana. 
Fort  Union,  Weed.     Am.  Geol.,  vol.  xviii,  pp.  201-211.     1896. 

Tertiary.     Montana.     Included  in  Eocene.     Exact  syn.  Pankapcx)  (Canada). 
Fort  Union  formation.  Smith.     Jour,  of  Geol.,  vol.  viii,  pp.  445-448.     1900. 

Tertiary.     Western  North  America.     Included  in  Eocene. 
Fort  Worth  limestone.  Hill.    Texas  Cieol.  Surv.,  let  Ann.  Rept.,  p.  Vl%.    V%^. 

Cretaceous.    Texas.    Included  in  H^ashita  division  of  Comanche  aftfvea.    '!£*^'aKX. 
Byn.  Waeluta  limestone. 
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Fort  Worth  limestone,  Hill.    Geol.  Soc.  Am.,  Bull.,  vol.  ii,  pp.  50S,  616.    1801. 

Cretaceous.     Texas.     Included  in  Washita  division. 
Fort  Worth  limestone,  Taff.    Texas  Geol.  Surv.,  3d  Ann.  Rept,  pp.  345-347.     1892. 

Cretaceous.    Texas.    Included  in  Washita  division  of  Lower  Cretaceous. 
Fort  Worth  limestone,  Taff.    Texas  Geol.  Surv.,  4th  Ann.  Rept,  pp.  26^-275.     1893. 

Cretaceous.    Texas.    Included  in  Washita  division  of  Lower  Cretaceous. 
Fort  Worth  limestone,  Hill.     Geol.  Sec.  Am.,  Bull.,  vol.  v,  pp.  298,  323.     1894. 

Cretaceous.    Texas.     Included  in  Washita  division. 
Fort  Worth  limestone,  Hill  and  Vaughan.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  V.  8., 
Folio  No.  42.     1898. 

Cretaceous.    Texas.     Included  in  Comanche  series. 
Fort  Worth  limestone.  Hill  and  Vaughan.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept,  i>t 
ii,  pp.  235-236.     1898. 

Cretaceous.    Texas.     Included  in  Washita  division  of  Comanche  series. 
Fort  Worth  limestone,  Vaughan.     U.  S.  Geol.  Surv.,  Bull.,  No.  164,  p.  16.     1900. 

Cretaceous.    Texas.     Included  in  Comanche  series. 
Fortymile  series,  Spurr.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept,  pt  iii,  pp.  145-155. 
1898. 

Alaska. 
Fortymile  series,  Emmons.     Nat.  Geog.  Mag.,  vol.  ix,  pp.  156,  157.     1898. 

Alaska. 
Fossiliferous  limestone,  Cook.     Gool.  of  N.  J.,  pp.  131-134.     1868. 

Silurian.     New  Jersey.     Exact  syn.  Trenton  limestone. 
Fountain,  Cross.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  7.     1894. 

Carboniferous.    Colorado. 
Fountain  beds,  Crosby.     Essex  Inst.,  Bull.,  vol.  xxvii,  p.  114.     1895. 

Carl)oniferons.     Colorado. 
Fountain  formation,  Gilbert.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  36. 
1897. 

Juratrias.     (/olora<lo. 
Fountain  l)ed8  series,  CroHby.     (ieol.  Soc.  Am.,  Bull.,  vol.  x,  p.  43.     1899. 

Carlxjniferous.     Colorado. 
Fourth  Moraine,  Todd.     U.  8.  (ieol.  Surv.,  Bull.,  No.  144,  p.  48.     1896. 

Ploistocenc.     Dakota. 
Fox  Ford  l)ed,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  Rept,  p.  378.    1883. 

(■arlmniferous.     Texas.     Included  in  Strawn  division. 
Fox  Hills  be<li*,  Meek  an<l  Hayden.     Phil.  Acad.  Nat  Sci.,  Proc.,  vol.  xiii,  pp.419, 
427.     1862. 

l'pl)er  Cretaceous.     Nebraska.     Exact  syn.  Cretaceous  No.  5. 
Fox  Hills,  Hay<len.     IJ.  8.  Geol.  Surv.  of  Wyoming,  Rept,  pp.  87,  91.     1871. 

Cretaceous.    Included  in  Up{)er  Cretaceous.    Exact  syn.  Cretaceous  No.  5. 
Fox  Hill,  Hayden.     U.  8.  Geol.  8urv.  of  Terr.,  lst-3d  Ann.  Repts.,  p.  49.     1873. 

Cretaceous.     Exact  svn.  Cretace<^us  No.  5. 
Fox  Hills  group,   Meek.     U.   8.   Geol.  and  Geog.  Surv.  of  Terr.,  Mon.,   vol.   ix, 
pp.  xxxv-xxxvii.     1876. 

Cretaceous. 
Fox  Hill,  Hague,     U.  8.  Geol,  Explor.  of  40th  Parallel,  vol.  ii,  p.  28.     1877. 

( -retaceou.s.     Colorado. 
Fox   Hills,  Endlich.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  9th<Ann.  Rept,  p.  187. 
1877. 

Cretaceous.    Colorado. 
Fox  Hill  grouj).  King.     U.  S.  Geol.  Explor.  of  40th  Parallel,  vol.  i,  p.  320-330.     1878. 

Cretaceous.    Colora^io,  Wyoming  and  Utah. 
Iu?x  Hills,  Endlich.    U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  10th  Ann.  Rept,  pp.76, 
109,  125.     1878. 
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Oetaoeons.    Colorado. 
Fox  Hilla,  White.    U.  8.  Geol.  and  Geoj?.  Surv.  of  Terr.,  10th  Ann.  Kept.,  pp.  19,  22, 

31.    1878.    Cretaceous.    Utah  and  Colorado. 
Fox  Hills  group,  Stevenson.    Am.  Jour.  Sci.,  3d  ser.,  vol.  xvii,  pp.  369-373.     1879. 

Cretaceous.    Colorado. 
Fox  Hills,  White.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  11th  Ann.  Kept.,  pp.  187. 
1879. 

C'retaceous. 
Fox  Hills,  Endlich.     U.  S.  Greol.  and  Geog.  Surv.  of  Terr.,  11th  Ann.  Rept.,  pp.  85, 
87,  109,  123.     1879. 

Cretaceous.     Wyoming. 
Fox  Hills  group,  Newton.     Geol.  of  the  Black  Hills,  pp.  171-172.     1880. 

Cretaceous.    South  Dakota. 
Fox  Hills,  Dawson.    Science,  vol.  i,  p.  429.     1883. 

Cretaceous.    Canada. 
Fox  Hills  group,  Dutton.     U.  S.  Geol.  Surv.,  6th  Ann.  Rept.,  pp.  136-140.    1885. 

Cretaceous.     Northwestern  New  Mexico.     Includes  Upper  and  Lower  Fox  Hills 
shales. 
Fox  Hills  group,  Tyrrell.    Can.  Geol.  Surv.,  new  ser.,  vol.  ii,  pp.  129-131.     1887. 

Cretaceous.    Canada. 
Fox  Hills,  Stevenson.    Am.  Geol.,  vol.  iii,  p.  392.     1889. 

Cretaceous.    Colorado  and  New  Mexico. 
Fox  Hills,  Emmons,  Cross,  and  Eldridge.     U.  S.  Geol.  Surv.,  Men.,  vol.  xxvii,  p.  71. 
1896. 

Cretaceous.    Colorado.    Included  in  Montana  group. 
Fox  Hills  group,  Gilbert.     U.  S.  Geol.  Surv.,  17th  Ann.  Rept,  pt.  ii,  p.  567.     1896. 

Cretaceous.     Colorado. 
Fragmental,  Bain.    Am.  Jour.  Sci.,  4th  ser.,  vol.  v,  pp.  438,  439.     1898. 

Carboniferous.     Missouri.     Included  in  Missourian  series,  Bethany  limestone. 
Franciscan  series,  Lawson.     Am.  Geol.,  vol.  xv,  p.  347.     1895. 

Cretaceou8(?).    California. 
Franciscan  series.  Lawson.     U.  S.  Geol.  Surv.,  15th  Ann.  Rept.,  p.  415.     1895. 

Mesozoic.    California.    Includes  San  Francisco  sandstone,    Foraminiferal    lime- 
stones and  Radiolarian  cherts. 
Franciscan  formation.  Turner.    Jour,  of  Geol.,  vol.  vi,  pp.  488-493.     1898. 

Cretaceous.    California.    Exact  syn.  Golden  Gate  series. 
Franciscan,  Willis.     Geol.  Soc.  Am.,  Bull.,  vol.  xi,  p.  420.     1900. 

Cretaceous  or  Jurassic.    California. 
Franconia  breccia,  Huntington.    Geol.  of  New  Hamp.,  pt.  ii,  pp.  137-141.     1877. 

E<^>zoic.     New  Hampshire.    Included  in  Montallmn  group. 
Frankenfield,  Hill.     Harvard  Coll.  Mus.  Comp.  Zool.,  Bull.,  vol.  xxxiv,  p.  42. 
1899. 

Cretaceous.    Jamaica.     Included  in  Blue  Mountains  series. 
Prankford  gneiss,  Rand.     Phil.  Acad.  Nat.  Sci.,  Proc,  1900,  p.  279.     1900. 

Pennsylvania. 
Frankfort  slate,  Vanuxem.    N.  Y.  Geol.  Surv.,  4th  Ann.  Rept.,  pp.  372-373.    1840. 

New  York. 
Frankfort  slate,  V^anuxem.     Geol.  of  N.  Y.,  pt.  iii,  pp.  61-64.     1842. 

Paleozoic.    New  York.     Included  in  Hudson  River  group. 
Frankfort  slate,  White.     N.  Y.  State  Mus.,  51st  Ann.  Rept.,  vol.  i,  p.  33.     1899. 

Silurian.     New  York.     Includes  Utica  and  Hudson  River. 
Franklin  white  limestone,  Wolff  and  Brooks.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept., 
pt  ii,  pp.  431-456.     1898. 

Pre-Cambrian.    New  Jersey. 
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Fredericksburg,  Roger  Bros.     Phil.  Acad.  Nat.  Sci.,  Proc.,  vol.  i,  p.  142.     1843. 

Virginia.     Exact  syn.  Oolite  of  Europe. 
Fredericksburg,  White.     Phil.  Acad.  Nat.  Sci.,  Proc.,  1887,  p.  40.     1887. 

Cretaceous.    Texas.    Included  in  Comanche  series. 
Fredericksburg  division,  Hill.     Ark.  Geol.  Surv.,  1888,  vol.  ii,  pp.  111-113.     1888. 

Cretaceous.     Arkansas.     Included  in  Lower  Cretaceous  or  Comanche  series. 
Fredericksburg  division,  Dumble.     Texas  Geol.  Surv.,  1st  Ann.  Rept.,  pi.  iii,  p.  li, 
1890. 

CretaceouH.    Texas.     Included  in  Comanche  series. 
Fre<lerick8burg  division,  Hill.     Texas  Geol.  Surv.,  Ist  Ann.  Rept.,  pp.  120-126.    1890. 

Cretaceous.     Texas.     Included  in  Comanche  series.     Includes  Caprina  chalk  and 
limestone,  Comanche  Peak  beds. 
Fredericksburg  division,  Taff.     Texas  Geol.  Surv.,  2d  Ann.  Rept.,  p.  717.     1891. 

Cretaceous.      Texas.     Inclu<led  in    Lower  Cretaceous.      Includes  Texana  bed, 
Caprotina  limestone. 
Fredericksburg  division.  Hill.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  pp.  503,  504,  509.    1891. 

Cretac*eou».     Texas.     Includes  Goodland  limestone,  Caprina  limestone,  Comanche 
Peak  chalk,  Grypluea  and  Walnut  clays,  and  Paluxy  sands. 
Fredericksburg  division,  Taff.     Texas  Geol.  Surv.,  3d  Ann.  Rept.,  pp.  273-275.    1892. 

Cretaceous.     Texas.     Includes   Kiamitia  clay,  Austin   marble.   Flag  limestone, 
Caprina  limestone,  Comanche  Peak,  and  Texana. 
Fredericksburg  division,  Taff.    Texas  (ieol.  Surv.,  4th  Ann.  Rept,  pp.  245-261.     1893. 

Cretaceous.     Texas.     Included  in    lx)wer  Cretaceous.    Includes   Kiamitia  clav, 
Caprina,  Comanche  Peak,  and  Texana  limestone. 
Fredericksburg,  Dumble  and  Cummins.     Am.GtH)l.,  vol.  xii,  p.  311.     1893. 

Cretaceous.     Texas. 
Fredericktown  limestone,  Keyc^s.     Mo.  Geol. Surv., Sheet  Rept.  No.  iv, p.  18.    1896. 

Cambrian.     MiK'JOuri.     lnclude<l  in  Upper  Cambrian. 
Fredericktown  limestone,  Keycs.     Mo.  Geol.  Surv.,  vol.  ix,  Sheet  Rept.  No.  iv,  pp.. 
lS-19,  20,  48-52.     \ms' 

Cambrian.     Missouri.     Inclnded  in  rpi>er  Canil)rian. 
Freilericktown  dolomite,  Wheeler.     Mo.  CJeol.  Surv.,  vol.  xi,  p.  37.     1896. 

Cambrian.     Mi.s.»«()uri. 
Freeport  group,  Rogers,     (leol.  of  Pa.,  vol.  ii,  pp.  492,501,576.     1858. 

Carboniferous.     Pennsylvania.     Included  in  Coal  Measures. 
Freeport  limestone,  Piatt.    2d  Pa.  Ge«jl.  Surv.,  Rept.  H,*  p.  308.     1878. 

Carboniferous.     Pennsvlvania. 

w 

Freeport  group,  Lesley.     2d  Pa.  (leol.  Surv.,  Rept.  Q,  p.  xvi.     1878. 

Carlx3nifer(»u8.     Pennsvlvania. 
Freeport,  Piatt.     2d  Pa.  Geol.  Su^^^,  l^ept.  H^  p.  315.     1880. 

Carbi>niferoua.     Pennsylvania. 
Freeport  grouj),  Chance.     2d  Pa.  Geol.  Surv.,  Rept.  V*,  pp.  33-41.     1880. 

CarljoniferouH.     Pennsylvania.     Included  in  l^)wer  Productive  Meai«ures. 
Freei)ort  sandstone,  Orton.     Ohio  (ieol.  Surv.,  vol.  v,  pp.  21,  22.     1884. 

Carboniferous.     Ohio.     Includes  Upper  and  l^wer  Free|X)rt  sandstone, 
Freeport,  White.     2d  Pa.  Geol.  Surv.,  Rept.  T\  pp.  53-54.     1885. 

Carboniferous.     Pennsylvania. 
Fret»i)ort,  Ashl)urner.     2d  Pa.  (leol.  Surv.,  Rept.  R^  p.  384.     1885. 

Carboniferous.     Pennsylvania. 
Freep<jrt  coal,  White.     U.  S.  Geol.  Surv.,  Bull.,  No.  65,  p.  147.     1891. 

Carix)niferoua.  Ohio,  Pennsylvania,  West  Virginia.  Included  in  Lower  Coal 
Measures,  Allegheny  River  series.  Includes  Upper,  Middle,  and  Lower 
Freeport 
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Froeport  limestone,  Upper,  White.    U.  S.  Geol.  Surv.,  Bull.,  No.  65,  p.  159.    1891. 
Carboniferous.    Ohio,  Pennsylvania,  and  West  Virginia.    Included  in  I»wer  Coal 
Measures,  Allegheny  River  series.     Exact  syns.  Shawnee,  White,  Buchtel, 
Summit  ore. 
Freeport  limestone,  Lower,  White.     U.  S.  Geol.  Surv.,  Bull.,  No.  65,  p.  163.     1891. 
Carboniferous.     Ohio,  Pennsylvania.     Included  in.  Lower  Coal   Measures,  Alle- 
gheny River  series.     Exact  syn.  Buff  limestone  of  Ohio. 
Fret»pi>rt  sandstone.  Upper,  White.     U.  S.  Geol.  Surv.,  Bull.,  No.  65,  p.  160.    1891. 
Carlx>niferous.     Pennsylvania,    and    West   Virginia.    Included    in    l><)wer  Coal 
Measures,  Allegheny  River  series. 
Freeport  sandstone.  Lower,  White.     U.  S.  Geol.  Surv.,  Bull.,  No.  65,  p.  163.     1891. 
Carlx)nifer6us.     Pennsylvania,  Ohio  and  West  Virginia.    Includetl  in  Ix)wer  Coal 
Measures,  Allegheny  River  series. 
Freeport  sandstone,  White.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  187.     1892. 

Upper  Carboniferous.     West  Virginia.     Included  in  Lower  Coal  Measures. 
Freeport  clay  and  shales.  Lower,  Orton.     Ohio  (ieol.  Surv.,  vol.  vii,  pp.  63, 67.     1893. 

Carl>oniferous.     Ohio. 
FVeeport  clay  and  shales.  Upper,  Orton.     Ohio  Geol.  Surv.,  vol.  vii,  pp.  63,  67.    1893. 

Carlxmiferous.     Ohio. 
Freeport  gravel,  Sardeson.     Am.  Geol.,  vol.  xx,  p.  400.     1897. 

Pleist^x*ene.     Wisconsin. 
FreepK)rt  gravel,  Hershey.     Am.  Geol.,  vol.  xix,  p.  137.     1897. 

PleistocM?ne.     Illinois. 
FreeiK)rt  group,  W^hite.     Geol.  Soc.  Am.,  Bull.,  vol.  xi,  pp.  153-155.     1900. 

Carboniferous.     Pennsylvania.     Included  in  Allegheny  series. 
Fremont  limestone,  Walcott.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  pp.  153,  157, 170.     1892. 

Onlovician.     Colorado. 
Fremont  limestone,  Cross.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  7. 
1894. 
Silurian.    Colorado. 
Frickliaxxi  bed,  Drake.     Texas  Geol.  Surv.,  4th  Ann.  Rept.,  p.  403.     1893. 

Carlx>niferous.     Texas.     Included  in  Cisco  division. 
Frio  clays,  Dumble.     Jour,  of  Geol.,  vol.  ii,  pp.  554-555.     1894. 

Tertiary.     Texas.     Included  in  Eocene. 
Frio  clays,  Kennedy.     Phil.  Acad.  Nat.  Sci.,  Proc.,  1895,  p.  93.     1895. 

Texas.     Included  in  Eocene,  Lower  Clail)orne. 
Frog"  Mountain  sandstone,  Hayes.     Geol.  Sue.  Am.,  Bull.,  vol.  v,  p.  470.     1894. 

L)wer  Devcmian.     Georgia  and  Alabama.     Included  in  Orinkany  (?). 
Frostburg'  coal  formation,  Tyson.     Md.  Acad,  of  Sci.  and  Lit.,  article  iv,  pp.  92-98. 
ia37. 
Carboniferous.     Maryland. 
Frostburg  formation,  Clark.     Md.  Geol.  Surv.,  vol.  i,  pp.  156,  188.     1897. 

Carboniferous.     Maryland.     Included  in  Permian. 
Frostburg,  Clark.     Md.  Geol.  Surv.,  vol.  ii,  p.  170.     1898. 

Permian.     Maryland. 
Fulling'ton  shale,  Cragin.     Am.  Geol.,  vol.  xvi,  p.  379.     1895. 
Cretaceous.     Kansas.     Included  in   Belvidere  be<ls.     Includes  Black  Hill  shale, 
Blue  C'ut  shale. 
FuBulina  limestone,  Worthen.     III.  Geol.  Surv.,  vol.  vii,  p.  27.     1883. 

Carlx)niferous.     Illinois.     Includetl  in  Coal  Measures. 
Qale  sands,  Willis  and  .^mith.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  V.  S.,  Folio  No.  54. 
1899. 
Pleistocene.     Washington. 
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Oalena  limestoDe,  Whitney.    Iowa  Geol.  Surv.,  vol.  i,  pt  i,  pp.  288-290,  298-902; 
350-356.     1858. 

Silurian.     Iowa. 
Galena  limestone,  Hall.    Iowa  Greol.  Surv.,  vol.  i,  pp.  60-63.    1858. 

Silurian.    Iowa.    Exact  syn.  Upper  Magneeian  limestone. 
Galena  limestone,  Hall  and  Whitney.    Am.  Jour.  Sci.,  2d  ser.,  vol.  xxvii,  p.  108. 
1859. 

Silurian.     Iowa. 
Galena  limestone,  Whitney.    Rept.  on  Upper  MissisBippi  lead  region,  p.  168.     1862. 

Silurian.    Wisconsin.    Exac^t  syn.  Upper  Magnesian  or  Cliff  limestone. 
Galena  limestone,  Worthen.    111.  Geol.  Surv.,  vol.  i,  pp.  141-149.     1866. 

Silurian.     Illinois.     Included  in  Trenton  group. 
Galena  limestone,  Whitney.    111.  Greol.  Surv.,  vol.  i,  pp.  169-172.     1866. 

Silurian.     Illinois. 
Galena  limestone.  White.     Iowa  Greol.  Surv.,  vol.  i,  pp.  177-180.     1870. 

Silurian.     Iowa.     Included  in  Trenton  group. 
Galena  limestone,  Winchell.    Minn.  Geol.  and  Nat.  Hist.  Surv.,  4th  Ann.  Rept, 
pp.  49-53.     1870. 

Lower  Silurian,  Minnesota. 
Galena  limestone,  Winchell.     Minn.  Geol.  and  Nat.  Hist  Surv.,  let  Ann.  Rept, 
pp.  104-108.     1873. 

Lower  Silurian.    Minnesota. 
Galena  limestone,  Shaw.     111.  Geol.  Surv.,  vol.  v,  pp.  17-21,  36-38,  66-69,  76-77, 
86-88,  99-100,  111-113,  129-131,  154-155.     1873. 

Silurian.     Illinois.     Included  in  Trenton. 
Galena  group,  Broadhead.     Mo.  Geol.  Sur\\,  Rept  1873-74,  p.  28.     1874. 

liower  Silurian.     Missouri. 
Galena  limestone,  Harrington.     Minn.  Geol.  and  Nat  Hist,  surv.,  4th  Ann.  Rept., 
p.  91.     187(5. 

Ix)wer  Silurian.     Minnesota. 
Galena  limestone,  Chaml)erlin.     ( Jeol.  of  Wis.,  vol.  ii,  j).  305-314.     1877. 

lx)wer  Silurian.     Wistumsin. 
(iralena  limestone,  Irving.     Geol.  of  Wis.,  vol.  ii,  p.  562.     1877. 
Galena  limestone,  Milk»r.     Cin.  Soc.  Nat.  Hist,  Jour.,  vol.  iv,  no.  iv,  pp.  275,  284. 

1881. 
Galena,  Ghamherlin.     Geol.  of  Wis.,  vol.  i,  pp.  105,  165-170.     188.3. 

Silurian.     Wisconsin.     Included  in  Trenton  period. 
Galena  limestone,  Winchell.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept.,  vol.  i, 

p.  293.     1884. 
Galena  limestone,  Hopkins.     Ark.  Geol.  Sur\'.,  1890,  vol.  iv,  p.  50.     1890. 

Silurian.     Arkansas. 
Galena  limestone,  McGee.     U.  S.  Geol.  Surv.,  11th  Ann.  Rept.,  pt  i,  p.  327.     1891. 

Silurian.     Iowa. 
Galena,  Hall  and  Sardeson.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  368.     1892. 

lyower  Silurian.     Minnesota.     Include<l  in  Tnaiton. 
Galena  limestone,  Keyes.     Iowa  Geol.  Surv.,  vol.  i,  pp.  26-28.     1893. 

Silurian.     Iowa. 
Galena,  Winchell.     Am.  Geol.,  vol.  xv,  p.  33.     1895. 

Silurian.     Missi-ssippi  Valley. 
Galena  limestone,  Calvin.     Iowa  Geol.  Surv.,  vol.  iv,  pp.  80-81.     1895. 

Silurian.     Iowa.     Included  in  Ordovician. 
Galena-Trenton,  Nort(m.     Iowa  Geol.  Surv.,  vol.  iii,  pp.  178-180.     1895. 

Silurian.     Iowa. 
(julena  liineaUme,  Udden.     U.  S.  Geol.  Surv.,  17th  Ann.  Rept,  pt  ii,  p.  835.    1896. 
Silurian.    Illinois. 
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Gallia,  SardeBon.    Am.  Geol.,  vol.  xviii,  pp.  356-368.    1896. 

Silurian.    Minnesota,  Wisconsin,  and  Iowa.    Exact  syn.  Trenton. 
Galena  limestone,  Winchell  and  Ulrich.    Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final 
Bept,  vol.  iii,  pt  ii,  p.  xcvii.    1897. 

Lower  Silurian.    Minnesota.    Included  in  Trenton  group. 
Gralena  formation,  Sardeson.    Am.  Geol.,  vol.  xix,  pp.  24,  29-30,  330-336.     1897. 

Silurian.    Mississippi  Valley.    Included  in  Lower  Silurian.     Includes  Maolurea, 
Ldngulelasma,  Camerella,  and  Orthisina  beds. 
Galena  limestone,  Galvin  and  Bain.     Iowa  Geol.  Surv.,  vol.  x,  p.  423.     1900. 

Silurian.    Iowa.    Included  in  Ordovician. 
Galisteo  sandstone,  Cope.     Kept,  of  Secy,  of  War  to  44th  Conj?.,  vol.  ii,  pt.  ii,  p.  997. 
1875. 

Cretaceous{?).    New  Mexico. 
Galisteo  group,  Stevenson.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xviii,  pp.  471-475.     1879. 

Cretaceous.    New  Mexico. 
Galisteo  group,  Stevenson.    U.  S.  Geog.  and  Geol.  Surv.  W.  of  100th  M.,  vol.  iii, 
Suppl.,  p.  159.     1881. 

Tertiary.    New  Mexico. 
Galisteo  group,  Dall  and  Harris.     U.  S.  ireol.  Surv.,  Bull.,  No.  84,  p.  301.     1892. 

Tertiary.    New  Mexico. 
Gallatin,  Peale.    U.  S.  Geol.  Surv.,  Bull.,  No.  110,  p.  22.     1893. 

Cambrian.    Montana. 
Gallatin  limestone,  Iddingsand  Weed.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio 
No.  1.     1894. 

Cambrian.    Montana. 
Gallatin,  Peale.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S..  Folio  No.  24.     1896. 

Cambrian.     Montana. 
Gallatin  limestone.  Weed.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  30. 
1896. 

Cambrian.     Wyoming. 
Gallatin  limestone.  Weed  and  Pirsson.     U.  S.  Geol.  Surv.,  Bull.,  No.  139,  p.  37.     1896. 

Cambrian.     Montana. 
Gallatin  limestone,  Iddings  and  Weed.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxii,  pt.  ii, 
pp.  1-59,  149-164.     1899. 

Cambrian.    Yellowstone  Park. 
Gallatin  limestone,  Hague.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  the  U.  S.,  Folio  No.  52. 
1899. 

Cambrian.     Wyoming. 
Gallitzen  limestone,  Piatt.    2d  Pa.  Geol.  Surv.,  Kept.  H\  p.  312.     1880. 

Carboniferous.     Pennsylvania. 
Gblt  Moraine,  Taylor.     Am.  Assoi*.  Adv.  Sri.,  Proc,  vol.  xlviii,  p.  228.     1899. 

Pleistocene.    Canada. 
Oardeau  group.  Hall.     N.  Y.  Geol.  Surv.,  4th  Ann.  Kept.,  i)p.  394,  402.     1840. 

Devonian.    New  York. 
Gardeau  group.  Hall.     N.  Y.  Geol.  Surv.,  5th  Ann.  Rpt,  pp.  H>5-166.     1841. 

Devonian.    New  York. 
Gardeau,  Hall.     Am.  Jour.  Sci.,  Istser.,  vol.  xlii,  p.  55.     1842. 

Ohio. 
Gardeau  shale.  Hall.    Geol.  of  N.  Y.,  pt.  iv,  4th  Geol.  Dist.,  i)p.  18,  227-228.     1843. 

Paleozoic.     New  York.     Include^l  in  Portage  group. 
Garland  conglomerate,  Carll.     2d  Pa.  (ieol.  Surv.,  Kept.  P,  pp.  12-57.     1880. 

Carboniferous.     Pennsylvania  and   New   York.     Included   in   Pottsville.     FiXact 
syn.  Glean. 
Gamett  limestone,  Haworth  and  Kirk.     Kan.  VuW.  Quart.,  vo\.  \\,  v-  ^^^«    \^*^. 

Carhonl/eroaA     Kanms,    Exact  ayn.  Burlington  limestone. 
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Garnett  limestone,  Haworth.     Kan.  Univ.  Quart.,  vol.  ii,  pp.  120-121, 125.     1894. 

Carboniferous.     Kansas. 
Grarnett  limestone,  Haworth.     Am.  Jour.  iSci.,  3<l  ser.,  vol.  1,  p.  460.     1895. 

Carboniferous.     Kansas.     Included  in  Ck)al  Measures. 
Garnett  limestone,  Bennett.     Kan.  Univ.,  Geol.  Surv.,  vol.  i,  pp.  60,  71.     1896. 

Carboniferous.     Kansas.     Includes  No.  112  and  No.  108  or  Plattsburg  system  in 
Kansas  City  section  of  Broadhead. 
Garnett  limestone,  Ilall.     Kan.  Univ.  (feol.  Surv.,  vol.  i,  pp.  101-102.     1896. 

Carl)oniferou8.     Kansas. 
Garnett  limestone,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  pp.  49-^50, 1.S5-1.36, 157- 
100,166.     1896. 

Carl)oniferou8.     Kansas.     PiXact  syn.  Burlington  limestone. 
Ganiett  limestone,  Kirk.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  p.  79.     1896. 

Carlx)niferous.     Kansas.     Exact  syn.  Burlington  limestone. 
Garnett  limestone,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  iii,  pp.  6,  55-56,  92,  94, 
103,  104.     1898. 

Carl)oniferous.     Kansas.     Included  in  Pottawatomie  fonnation.     Exact  svns.  Bur- 
lington  limestone  and  Carlyle  limestone. 
Gaxrard  sandstone,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  46. 
1898. 

Silurian.     Kentucky. 
Gary  moraine,  Ttxid.     U.  S.  Geol.  Surv.,  Bull.,  No.  144,  p.  ^^.     1896. 

Pleistocene.     Dakotas.     Exact  syn.  Second  moraine. 
Gary  moraine,  Todd.     U.  S.  Geol.  Surv.,  Bull.,  No.  157,  pp.  113-127.     1899. 

Pleistocene.     South  Dakota. 
Qasconade  limestone,  Winslow.     Mo.  Geol.  Surv.,  vol.  ii,  pp.  vii,  115.     1892. 

Cambrian.     Missouri. 
Gasconade,  Nason.     Am.  Cieol.,  vol.  xi,  p.  94.     1893. 

Missouri. 
Gasconiwle  limestone,  Keyes.     Mo.  (ieol.  Surv.,  vol.  vi,  p.  331.     1894. 

Cambrian.     Missouri.     Included  in  Ozark  series.     Includes  Jefferson  City  lime- 
stone, Moreau  sandstone,  Osa^c  limestone,  (\)le  Camp  sandstone,  and  Pr«K*t<jr 
limestone. 
Gaspe  limestones,  lx>gan.     Can.  (ieol.  Surv.,  Repts.,  1843-1863,  pp.  390-394.    48(>3. 

Silurian.     Canada.     Included  in  Mi<ldle  and  Upjxjr  Silurian.     Gaspe  series". 
Gaspe  sandstones,  b)Kaii.     Can.  (ieol.  Surv.,  Repts.,  1843-1864,  pp.  394-404.     18ti3- 

Devonian.     Canada.     Included  in  (iasi>e  series. 
GasiK»  series,  lx»gan.    Can.  (ieol.  Surv.,  Repts.,  1843-18^3,  pp.  406-453,  880-886.    1863. 

Canada.     Included  in  Middle  and  Upper  Silurian  an<l  Devonian,  an<l  Lower  Car- 
boniferous.    Includes  (Jasjve  limestone,  and  Ciaspe  sandstone,   Bonaventure 
formation. 
Gaspe  sandstone,  Billings.    Can.  (ieol.  Surv.,  Pal.  fossils,  vol.  ii,  pt.  i,  pp.  1-7.     1874. 

Devonian.     Nova  Scotia. 
Ga<»pe  series,  Ells.     Can.  (ieol.  Surv.,  Repts.,  1880-1881-1882,  p.  3DD.     188:^. 

Devonian.     New  Brunswick.     Includes  (iasi>t»  sandstpne,  and  Gasi)e  linu^tone. 
(ia.«pe  series,  Ells.     (^an.  (ieol.  Surv.,  Repts.,  1882-1883-1884,  pp.  19I'>-25E.     1885. 

Devonian.     New  Brunswictk. 
(iaspe  series,  Williams.     U.  S.  Geol.  Surv.,  Bull.,  No.  U>5,  p.  39.     1900. 

Silurian.     Canada. 
Gavilan  limestone,  Ashley.     Jour,  of  (ieol.,  vol.  iii,  p.  436.     1895. 

Pre-Cretaceous.     ( 'al  i  torn  ia. 
Gavilan  limestone,  Ashley.     Cal.  Acad.  Sci.,  Pnx;.,   1895,  2d    ser.,  vol.  v,  pp.  285- 
286,  292.     1896. 

CaJjfornia. 
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slate,  Vanuxem.     Greol.  of  New  York,  pt.  iii,  pp.  168-169.     1842. 

Paleozoic.    New  .York.     Included  in  New  York  system.     Includes  Black  slate, 
jenesee  slate.  Hall.    Geol.  of  N.  Y.,  pt.  iv,  4th  Geol.  Dist.,  pp.  18,  218-221.     1843. 

Paleozoic.    New  York.    Included  in  New  York  system.    Includes  Upper  Black 
slate  and  Black  slate, 
ienesee  slate,  Emmons.     Agric.  of  N.  Y.,  vol.  i,  pp.  189-190.     1846. 

Devonian.    New  York.     Included  in  Catskill  division  of  New  York  system. 
jrenesee  slate,  Dawson.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxv,  pp.  314-319.     1863. 

Devonian.    Canada, 
jrenesee,  Ashbumer.     Am.  Phil.  Soc.,  Proc.,  vol.  xvi,  pp.  528,  551.     1877. 

Devonian.     Appalachian  region.     Exact  syn.  Up|)er  Cadent. 
jenesee,  Piatt.     2d  Pa.  Geol.  Surv.,  Rept.  T,  pp.  30-31.     1881. 

Devonian.     Pennsylvania. 
Genesee  shale,  Williams.     Am.  Assoc.  Adv.  S<n.,  Proc,  vol.  xxx,  p.  186-191.     1882. 

Devonian.     New  York, 
jenesee.  White.    2d  Pa.  Geol.  Surv.,  Rept.  G«,  107-109.     1882. 

Devonian.     Pennsylvania.     Included  in  No.  viii.     Exact  syn.  Upper  Hamilton, 
jenesee;  Wliite.     2d  Pa.  Geol.  Surv.,  Rept.  T',  pp.  107-108.     1885. 

Devonian .     Pennsy  1  vania. 
jenesee,  Williams.    U.  S.  Geol.  Surv.,  Bull.,  No.  41,  p.  31.    1887. 

Devonian.    New  York, 
jenesee  slate,  I^ley.    2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  ii,  pp.  1323-ia35.    1892. 

Devonian.    Pennsylvania.    Exact  syn.  No.  viiie. 
jenesee  group,  Luther.    N.  Y.  State  Geologist,  13th  Ann.  Rept.,  pp.  34-1^.     1894. 

Devonian.    New  York. 
[Jene^ee  nhale,  Prosser.    U.  S.  Geol.  Surv.,  Bull.,  No.  120,  p.  78.     1894. 

Devonian.    New  York,  Pennsylvania.     Included  in  Hamilton  (Middle  Devonian). 
Exact  syns.  Tully  and  Hamilton, 
lienesee  shale,  Lincoln.    N.Y.  State  Geol.,  14th  Ann.  Rept.,  pp.  97-99;   N.  Y.  Stat« 
Mus. ,  48th  Ann.  Rept. ,  pt.  ii,  pp.  97-99.    1895. 

Devonian.    New  York. 
Cienesee  shales,  Grabau.    Buffalo  Soc.  Nat.  Hist.,  Bull.,  vol.  vi,  pp.  9-11. 1898. 

Devonian.    New  York, 
lienegee  shale,  Prosser.    Roch.  Acad.  Sci.,  Proc.,  vol.  ii,  pp.  50-124.    1898. 

Devonian.    New  York. 
Genesee  slate,  Luther.    N.  Y.  State  Geol.,  16th  Ann.  Rept,  p.  221.     1899. 

Devonian.    New  York. 
Geneva  magnesian  limestone,  CoUett.    Indiana  De])t.  (ieol.  and  Nat.  Hist,  11th  Ann. 
Rept.  for  1881,  pp.  81, 82.    1882. 

Indiana. 
Geneva  sands.  Smith.    Am.  Jour.  Sci.,  3d  sen,  vol.  xlvii,  pp.  286-291.     1894. 

Tertiary.    Alabama. 
Ganevieve  group,  Branner.    Ark.  Geol.  Surv.,  18B8,  vol.  iv,  p.  xiv.    1888. 

Carboniferous.    Arkansas.     Included   in   Lower  Carboniferous  or  MiHfli8sip[)ian 
series.    Part  syns.  St.  Louis  and  Warsaw. 
Oeneneve  group,  Williams.    U.  S.  Geol.  Surv.,  Bull.  No.  80,  p.  169.     1891. 

Carboniferous.    Included  in  Mississippian  serien.     Includes  Chester,  St.  Louis,  and 
Warsaw  in  part, 
(ienevieve  group,  Broadhead.     Am.  Geol.,  vol.  xii,  p.  85.     1893. 

Carboniferous.     Missouri.     Included  in  Mississippian  series.     Includes  Chester, 
St.  Louis,  and  Warsaw. 
Oentile  Valley  group,  Peale.     U.  S.  Geol.  and  (leog.  Surv.  of  Terr.,  Uth  Ann. 
Rept,  p.  642.     1879. 

Pleistocene.    Utah.    Included  in  Quaternary. 
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Geode  bed,.Worthen.     Iowa  (ieoi.  Surv.,  vol.  i,  pt.  i,  pp.  193,  202,216,  227,  237. 
1858. 
Carboniferous.     Iowa. 
Geode  shales,  Gordon.     Iowa  Geol.  iSurv.,  vol.  iv,  p.  213.     1895. 

Carboniferous.     Iowa. 
George  River  limestone,  Fletcher.     Can.  Geol.  Surv.,  Rept.  of  Prog.,  1876-77,  p.  426. 
1878. 
Nova  Scotia. 
George  River  limestone  series,  Flet^'her.     Can.  Geol.  Surv.,  Descriptive  note  ou 
the  Sydney  Coal  tield,  p.  5.     1900. 
Nova  Scotia. 
Georgetown  limestone,  Vaughan.     U.  S.  Cxeol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio 
No.  64.     1900. 
Cretaceous.    Texas. 
Georgia  group,  Hitchcock.    Geol.  of  Vt.,  vol.  i,  pp.  357-386.     1861. 
Cambria.     Vermont.     Exact  syns.  Argillaceous  slate  of  Dewey,  Black  and  Taconic 
slate  of  Emmons,  Hudson  River  or  Lorraine  of  Hall,  Primordial  of  Barrande, 
and  Logan. 
Georgia  slates,  Marcou.     Boston  Soc.  Nat.  Hist.,  Proc.,  vol.  viii,  1861-62,  pp.  241, 
244.     1861. 
Vermont  and  Canada.     Included  in  Upper  Taconic  of  Marcou. 
Georgia  slates.  Perry.     Boston  Soc.  Nat.  Hist.,  Proc.,  vol.  xi,  1866-68,  p.  347.     1867. 

Vermont, 
(leorgia  slates,  Hitchcock.     Am.  Mus.  Nat.  Hist.,  Bull.,  vol.  i,  1881-86,  p.  179.     1884. 

Vermont  and  New  Hampshire. 
Georgia,  Walcott.     U.  S.  Geol.  Surv.,  Bull.  No.  30,  p.  13.     1886. 

Cambrian.     General.     Included  in  Middle  Cambrian. 
Georgia  slate,  Walcott.     U.  S.  Geol.  Surv.,  Bull.  No.  81,  pp.  98,  249,  278.     1891. 

Cambrian.     Appalachian  region. 
Georgia  series,  EUh.     Can.  (ieol.  Snrv.,  new  ser.,  vol.  vii,  pp.  53J-54J.     1896. 

Cambrian.     Canada, 
(ieorgia  formation,  Marcou.     Am.  (ieol..  vol.  xix,  pp.  39-43.     1897. 

Cambrian. 
Gering  formation,  Diirton.     U.  S.  GaA.  Surv.,  19th  Ann.  Rept.,  pt.  iv,  pp.  735, 
747-755.     189^). 
Tertiary.     Nebraska.     Included  in  Miocene. 
Geronimo  series,  Bain.     Geol.  Soc.  Am.,  Bull.,  vol.  xi,  pp.  135,  140-141.     1900. 

Permian  (?).     Oklahoma. 
Geuda  Salt  Measurers,  (.Vagin.     Colo.  College  Stud.,  vol.  vi,  pp.  3,  9-16.     189t>. 

Permian.     Kansas.     Includeil  in  Big  Blue  series. 
Gila  conglomerate,  (rillHTt.     U.  S.  Geog.  and  Geol.  Surv.  w.  of  100th   meridian, 
vol.  iii,  pp.  540-541.     1875. 
Pleistocene.     Arizona. 
Giles  formation,  Campbell.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  pp.  171,  176.     1894. 

Silurian.     Virginia.     Included  in  HelderlKTg  and  Oriskany. 
Giles,  Campl)ell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  26.     1896. 

Silurian.     Virginia  and  West  Virginia. 
Giles  formation,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  44- 
1897. 
Siluro-Devonian.     Virginia  and  West  Virginia. 
GUlespie  formation,  Hill  and  Vaughan.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  ii, 
p.  221.     1898. 
Cretaceous.     Texas.     Included  in  Trinitv  division  of  Comanche  series. 
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Oilmore  sandstone,  Stevenson.    2d  Pa.  Oeol.  Surv.,  Rept.  K,  pp.  38-39.     1876. 
Carboniferous.    Pennsylvania.    Included  in  Greene  County  group  of  Upi^er  Barren 
Measures. 
Gilmore  sandstone,  White.     U.  8.  Geol.  Surv.,  BuH.  No.  65,  p.  31.     1891. 
Carboniferous.    Pennsylvania  and  West  Virginia.     Include*!  in  Permo-Carlwnif- 
erous,  Dunkard  Creek. 
Girard  shale,  White.     2d  Pa.  Geol.  Sur\'.,  Rept.  Q*,  pp.  118-119.     1881. 

Devonian.     Pennsvlvania. 
ifiranl  shale,  Lesley.     2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  ii,  pp.  1367-1370.     1892. 

Devonian.     Pennsylvania.     Included  in  No.  viii  or  Portage. 
Girardeau  limestone.  Keyes.     Mo.  Geol.  Surw,  vol.  iv,  ])i>.  30,  40.     1894. 

Lower  Silurian.     Missouri.     Included  in  Hudson  River  stage. 
(.Ttranleau  limestone,  Wheeler.     Mo.  Geol.  Surv\,  vol.  xi,  p.  41.     1896. 

Oniovician.     Missouri. 
Gladan,  Whitney  and  Watisworth.     Harvard  Coll.  Mus.  Conip.  Zool.  Bull.,  vol.  vii, 

1880-84,  p.  562.     1884.     Included  in  Azoic  system. 
Glade  limestone,  Safford.     Geol.  of  Tenn.,  pp.  262-263.     1869. 

Silurian.    Tennessee.     Included  in  Trenton  or  Lebanon. 
Glade  limestone,  Wetherby.     Cin.  Soc.  Nat.  Hist,  Jour.,  vol.  iii,  no.  ii,  p.  147. 
1880. 
Trenton.     Kentucky. 
Oladeville  sandstone,  Campbell.     U.  S.  Geol.  Surv.,  Bull.  No.  Ill,  p.  33.     1893. 

Car)x>niferous.   Virginia.   Included  in  Coal  Measures.    Exacteyn.  Mahoning,  p.  99. 
Gladeville  sandstone,  Campbell.     U.  S.  Geol.   Surv.,  Geol.  Atlas  of   U.  S.,  Folio 
No.  12.     1894. 
Carboniferous.     Kentucky,  Virginia,  and  Tennessee. 
Gladeville  sandstone,  Campbell.     U.  S.  Geol.  Surv.,  (ieol.  Atlas  of  U.  8.,  Folio 
No.  59.     1899. 
Carboniferous.     Vii^j^inia  and  Tennessee. 
Glass  Mountain  formation,  Cragin.     Am.  Geol.,  vol.  xix,  p.  .'^5.     1897. 
Permian.     Kansas  and  Oklahoma.     Included  in  Salt  Fork  divinion  of  Cimarron 
series.     Includes  Flowerpot  shales  and  Cedar  Hills  sandstone. 
Glasaboro  gravel,  Lewis.     Phil.  Acad.  Nat.  Sci.,  Proc.,  vol.  xxxii,  p.  297.     1880. 

Pennsylvania.     Exact  syn.  Fossiliferous  gravel.     Part.  syn.  Pliocene. 
Glauconitic  group.  Harper.     Miss.  Geol.  and  Agric,  Prelim.  Rept.,  p.  72.     1857. 

Cretaceous.     Mississippi. 
Cjlauconitic  division.  Hill.     Texas  Geol.  Surv.,  Ist  Ann.  Rpt.,  j).  116.     1890. 

Cretaceous.     Texas.     Included  in  Black  Prairie  Hcries. 
OlenKose,  Hill.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  503.     1891. 

Cretaceourt.     Texas.     Included  in  Trinitv  division. 
4  -Slen  lii^jse  l)eds.  Hill.     Artesian  Invest.,  Final  Rept.,  Ex.  Doc.  41, 52d  Cong.,  Istsess., 
pt.  iii.  p.  83.     1892. 
Cretaceous.     Southwest     Included  in  Trinity  division. 
Olen  Rose  bed,  Taff.     Texas  Geol.  Surv.,  3d  Ann.  Rei)t.,  pp.  289-292, 336-338.     1892. 

Cretacreous.     Texas.     Included  in  Bosque  division  of  Ix)wer  Cretaceous. 
^'lenRose,  Hill.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  302.     1894. 
^  Cretaceous.     Texas.     Included  in  Trinity  division. 
^^Jen  Rose  stage,  Dumble.     Geol.  Soc.  Am.,  Bull.,  vol.  vi,  \).  378.     1895. 

Cretai^eous.     Texas.     Included  in  Ix)wer  Cretaceous, 
^^en  Rose  formation.  Hill  and  Vaughan.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  ii, 
pp.  221-226.     1898. 
Cretaceous.    Texas.     Included  in  Trinity  diNnsion  of  Comanche  series, 
^len  Koee  formation.  Hill  and  Vaughan.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S., 
Folio  No.  42.     1898. 
Cretaceous.    Texas.    Included  i/?  Comanche  series. 
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Glen  Roee  formation,  Vaughan.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  64. 
1900. 

Cretaceous.    Texas.     Included  in  Comanche  series. 
Glencoe  marble,  Worthen.     Econ.  Geol.  of  111.,  vol.  iii,  p.  294.     1882. 

Silurian.     Illinois.     Included  in  Trenton  group.     Exact  syn.  Gralena  limestone. 
Glens  Falls  black  marble,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  51.     1890. 

Silurian.     Arkansas. 
Godiva  limestone.  Tower  and  Smith.     U.  S.  Geol.  Surv.,  19th  Ann.  Rept,  pt  iii, 
p.  624.     1899. 

Carboniferous.     Utah. 
Godiva  limestone,  Smith,     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  65. 
1900. 

Carboniferous.     Utah. 
Golconda  clay,  Cox.     Ind.  Geol.  Surv.,  6th  Ann.  Rept.,  1874,  p.  13.     1875.     Indiana. 
Golden  Gate  series,  Fairbanks.    Jour,  of  Geol.,  vol.  iii,  pp.  416-426.     1895. 

Jurassic^  or  Cretaceous.     California. 
Golden  Gate  series,  Fairbanks.    Jour,  of  Geol.,  vol.  v,  pp.  70-76.     1897. 

Pre-Cretaceous.    California.     Exact  syn.  Franciscan  series. 
Golden  Gate  series,  Fairbanks.    Jour,  of  Geol.,  vol.  vi,  pp.  556-559.     1898. 

Juratrias.    California. 
Golden  Gate  formation.  Turner.    Jour,  of  Geol.,  vol.  vi,  pp.  488-493.     1898. 

Cretaceous.    California.     Exact  svn.  Franciscan  formation. 
Golden  Wall  sandstone,  Powell.     U.  S.  Geol.  and  Geog.  Surv.,  Geol.  of  Uinta  Mts., 
pp.  40,  48,  155.     1876. 

Cretaceous.    Utah.    Included  in  Point  of  Rocks. 
Goniatite  limestone.  Meek  and  Worthen.     Am.  Jour.  Sci.,  2d  ser.,vol.  xxxii,  pp. 
167-177.     1861. 

Carboniferous.     Indiana.     Exact  syn.  Rockford  Goniatite  bed. 
Goniatite  formation,  Chapman.     A  Popular  and  Prac-tical  Exposition  of  the  Minerals 
and  Geology  of  Canada,  p.  195.     1864. 

Devonian.     Canada.     Exact  syn.  Lanibton  formation. 
Goniatite  shale,  Cox.     Ind.  Geol.  Surv.,  6th  Ann.  Rept.,  1874,  p.  11.     1875. 

Carboniferous.     Indiana. 
Goniatite  limestone,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  55.     18^K). 

Carboniferous.     Arkansas.       Included  in  Kinderhook. 
Goodland  limestone,  Hill.     Geol.  S<x*.  Am.,  Bull.,  vol.  ii,  pp.  502,  514.     1891. 

Cretaceous.     Texas.     Included  in  Fredericksburg  division. 
Goodland  limestone,  Hill.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  pp.  297,  303.     1894. 

Cretaceous.     Texas.     Included  in  Comanche  Pepk  beds,  Fredericksburg  division. 
Goodnight  division,  Cummins.     Texas  Geol.  Surv.,  4th  Ann.  Rept.,  pp.  201-203. 
1893. 

Tertiarv.     Texas. 
Goodnight,  Cummins.     Am.  Geol.,  vol.  xv,  p.  395.     1895. 

Tertiarv.     Texas.     Exa<*t  svn.  Palo  Duro. 
Cioodnight  l>eds,  Scott,     (leol.  Sot;.  Am.,  Bull.,  vol.  ix,  p.  406.     1898. 

Tertiarv.     Texas.     Included  in  Pliocene. 
Goodrich  quartzite,  Van  Hise  and  Bayley.     U.  S.  Geol.  Surv.,  15th  Ann.  Rept., 
p.  591.     1895. 

Algonkian.     Lake  Sui)erior  region.     Included  in  Upper  Marquette  series,  Ishpeni- 
ing  formation. 
Goodrich  quartzite,  Smyth.     U.  S.  Geol.  Surv.  Mon.,  vol.  xxviii,  pp.  535-537.     1897. 

Algonkian.     Michigan.     Included  in  Upj)er  Marquette  series. 
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Goodrich  quartzite,  Van  Hise.    U.  S.  Geol.  Surv. ,  Men. ,  vol.  xxviii,  pp.  409-416.    1897. 

Algonkian.     Michigan.     Included  in  Ishpeming  formation  of  Upper  Marquette 
series.    ' 
Goose  Pond  limestones,  Emerson.     U.  S.  Geol.  Surv.,  Bull.,  No.  159,  p.  51.     1899. 

Pre-Cambrian.     Massachusetts. 
GoBhen  schist,  Emerson.    U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  8. ,  Hawley  sheet.    1892. 

Silurian.     Massachusetts. 
Go<«hen  schists,  Emerson.     Geol.  Soc.  Am.,  Bull.,  vol.  vii,  p.  5.     1895. 

Ordo  vioian  ( ? ) .    Massachusetts. 
Goehen  schist,  Emerson.     U.  8.  Geol.  Surv.,  Mon.,  vol.  xxix,  pp.  177-182.     1898. 

Silurian.     Massachusetts. 
Goshen  nchist,  Emerson.     U.  S.  Geol.  Surv.,  (ireol.  Atlas  of  V.  8.,  Folio  No.  50.     1898. 

Silurian.    Massachusetts. 
Goii^er  stage,  Norton.     Iowa  Geol.  Surv.,  vol.  ix,  p.  423.     1899. 

Silurian.     Iowa.     Includes  Le  Claire  stone  and  Animosa  stone. 
Grainger  shale,  Campbell.     U.  8.  Geol.  Surv.,  Bull.,  No.  Ill,  p.  38.     1893. 

Devonian  (?).     Virginia. 
Grainger  shale,  Campbell.    U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  12.    1894. 

Devonian.     Kentucky,  Virginia,  and  Tennessee.  ^ 

Grainger  shale,  Keith.     Wash.  Phil.  Soc.,  Bull.,  vol.  xii,  pp.  78,  79.     1895.   ^ 

Devonian.    Tennessee. 
Grainger  shale,  Keith.    U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folios  Nos.  16,  25,  27. 
1895, 1896. 

Devonian.    Tennessee  and  North  Carolina. 
Grainger  formation,  Campbell.     U.  S.  Geol.  Surv.  Geol.  Atlas  of  U.  8.,  Folio  No.  59. 
1899. 

Devonian-Carboniferous.     Virginia  and  Tennessee. 
Granby  tuff,  Emerson.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  452.     1891. 

Trias.     MasBachu.setts. 
Granby  tuff,  Emerson.     Geol.  Soc.  Am.,  Bull.,  vol.  viii,  i).  59.     1897. 

Trias.     Massacrhusetts. 
Granby  tuff,  Emerson.    U.  8.  Geol.  Surv.,  Mon.,  vol.  xxix,  pp.  369,  476-479.    1898. 

Juratrias.    Massachusetts.     Included  in  Connecticut  River  san<lHtone. 
Granby  tuff,  Emer»<^)n.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  50.     1898. 

Juratrias.     Massachusetts. 
Grand  Canyon,  Powell.     U.  8.  Geog.  and  Geol.  Surv.,  Ctcol.  of  IJnita  Mts.,  pj).  43, 
61.     1876. 

Utah. 
Cirand  Canyon  group,  VValcott.     Am.  Jour.  Sci.,  vol.  xxvi,  pp.  440-441.     1S83. 

Cambrian,     (irand  Canyon.     Included  in  Lower  Carboniferous, 
lirand  Canyon  sandstone,  Walcott.     Geol.  Soc.  Am.,  Bull.,  vol.  i,  p.  50.     1889. 

Algonkian.     Arizona. 
<  trand  Canyon  series,  Walcott.     U.  8.  Geol.  Surv.,  14th  Ann.  Rept.,  pt.  ii,  p.  519. 
1894.' 

Algonkian.     Grand  Canyon  of  Colorado.     Includes  Chuar  and  Unkar.    Exact  syn. 
Keweenawan  8eries{?). 
<Trand  C'anyon  series,  Walcott.     Jour,  of  Geol.,  vol.  iii,  i)p.  316-317,  319-324.     1895. 

Algonkian.     Grand  Canyon  region.     Includes  Chuar  and  Unkar. 
Grand  Canyon  group,  Crosby.     Geol.  Hoc.  Am.,  Bull.,  vol.  x,  p.  158.     1899. 

Algonkian.     Colorado. 
Grand  Canyon  series,  Walcott.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  215.     1899. 

Algonkian.     Arizona. 
Grand  Giilf  sandstone,  Waites.     Agric.  and  Geol.  of  Miss.,  pp.  216-219.     1857. 

Tertiary.    Mississippi.    Included  in  Oligoc^ne. 
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Grand  Gulf  group,  Hilgard.     Kept,  on  Geol.  and  Agric.  Mias.,  pp.  147-154.     1860. 

Tertiary.     MisBissippi.     Included  in  Oligocene. 
Grand  Gulf  group,  Hilgard.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xliii,  p.  39.     1867. 

Tertiary.     Alaltama  and  Missiseippi. 
Grand  Gulf  group,  Hilgard.     Am.  Jour.  Sci.,  2d  eer.,  vol.  xlviii,  p.  337.     1869. 

Tertiary.     Louisiana. 
Grand  Gulf  series,  Hilgani.     Am.  Jour.  Sci.,  3d  ser.,  vol.  ii,  pp.  396-398.    1871. 

Neocene.     Gulf  region. 
Grand  Gulf,  Hilgard.    Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xx,  p.  230.     1871. 

Tertiary.     Gulf  States. 
Grand  Gulf  group,  Hilgard.     Am.  Jour.  Sci.,  3d  aer.,  vol.  xxii,  pp.  59-65.     1881. 

Tertiarv.     Gulf  of  Mexico. 
Grand  (lulf  group,  Hilgard.    Smithsonian  Contrib.,  vol.  xxiii,  No.  ii,  p.  3.    1881. 

Tertiary.     Mississippi. 
Grand  Gulf,  Heilprin.     Phil.  Acad.  Nat.  Sci.,  Jour.,  vol.  ix,  pp.  138,  150-151.     1884. 

Tertiary.     Louisiana  and  Missisnippi.     Included  in  Neocene  (?). 
Grand  (iulf,  Meyer.     Am.  Jour.  Sci.,  3<1  ser.,  vol.  xxxii,  pp.  20-25.     1886. 

Tertiary.     Mississippi. 
Grand  Gulf,  Meyfr.     Am.  Geol.,  vol.  ii,  p.  88.     1888. 

Tertiarv.     Gulf  States. 

m 

Grand  Gulf  formation,  Johnson.     Am.  Jour.  S<d.,  3d  ser.,  vol.  xxxviii,  pp.  213-216, 
1889. 
Tertiary.    Gulf  States. 
Grand  Gulf  formation,  McGee.     U.  S.  Geol.  Surv. ,  12th  Ann.  Rept. ,  pt.  i,  p.  408.     1891 . 

Tertiary.     Atlantic  Coastal  Plain. 
Grand  Gulf  group,  Dall.     Wagner  Free  Inst.  Sci.,  Trans.,  vol.  iii,  pt.  ii,  p.  209.     1892. 
Miocene.     Gulf  States.     Included  in  C-hesapeake  Epoch.     Includes  Grand  Gulf 
l)ed8,  Altamaha  grit,  etc. 
Grand  Gulf,  Dall  and  Harris.     U.  S.  Geol.  Surv.,  Bull.  No.  84,  pp.  159,  161,  167, 
172.     1S92. 
Tertiarv.     Gulf  Staters. 
Grand  ( lulf  formation,  Dall.     Science,  vol.  xx,  p.  104.     1892. 

Tertiary. 
Grand  (Uilf,  Smith.     Am.  Jour.  Sci.,  3<1  Mer.,  vol.  xlvii,  pp.  295-296.     1894. 

Tertiarv.     AlabaMia.     Included  in  Miocene. 
Grand  Gulf,  Smith,  Johnson,  and  l.Ang<l()n.     Ala.  Ge<jl.  Surv.,  Geol.  of  Costal  Plain 
ofAla.,  p.  97.     1894. 
Tertiary.     Alal>ama.     Included  in  Mi(K*eiie.    Part.  syns.  Chipola  Mioc'ene,  Chatta- 
hoochee Miocene. 
Grand  Gulf  group,  Vaughan.     Am.  (teol.,  vol.  xv,  p.  225.     1895. 

Tertiary.     Louisiana.     Included  in  Miocene. 
Grand  Gulf,  Vaughan.     V.  S.  (leol.  Surv.,  Bull.  No.  142,  p.  24.     1896. 

Tertiary.     Louisiana.     Includt'd  in  Oligocene.     Exact  syn.  Upper  Oligocene. 
Grand  Gulf,  Harris  and  Veatch.     La.  Stat<?  Exp.  Sta.,  pt.  v,  p.  94.     1899. 

Tertiary.     Ix)ui8iana.     Included  in  Oligocene. 
Grand  Portag'e  graywacke,  Winchell.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final 
Kept,  vol.  iv,  !>.  510.     1899. 
Cambrian.     Minnesota.     Included  in  Animikie. 
Grand  Prairie  formation.  Hill.     Am.  Jour.  Sci. i  3d  ser.,  vol.  xxxviii,  p.  470.     1889. 
Cretaceous.     Texa4S.     Include<l  in  Comanche  series.     Includes  Grand  Prairie  and 
Upi)er  Cross  Timbers  formation. 
Grand  Kapids  sandstone,  Orton.     Ohio  (leol.  Surv.,  3d  Organization,  Ist  Ann.  Rept, 
p.  24.     1890. 
Silurian.     Ohio.     Exact  syn.  Monclova  or  Holland  sandstone. 
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Gnmd  Bapids  group,  Lane.    Mich.  Oeol.  Surv.,  Kept  State  Board,  1891-92,  p.  66. 
1893. 

Sub-Carboniferou8.    Michigan. 
Grand  Bapids  sandstone,  McConnell.   Can.  Geol.  Surv.,  new  ser.,  vol.  v,  pt.  i,  pp.  29D, 
55D-58D.     1893. 

Cretaceous.    Canada.    Included  in  Colorado  group. 
Grand  Bapids  group.  Lane.    Mich.  Geol.  Surv.,  vol.  v,  pt.  ii,  p.  10.     1896. 

Michigan. 
Grand  Biver  zone,  Grallaher.    Mo.  Geol.  Surv.,  Bien.  Bept,  p.  55.     1898. 

Upper  Carboniferous.    Missouri.    Included  in  Upper  Coal  Measures. 
Ghrand  Tower  limestone,  Keyes.    Mo.  Geol.  Surv.,  vol.  iv,  pp.  30,  42.     1894. 

Devonian.    Missouri.    Included  in  Hamilton  stage. 
Grand  Tower  formation,  Keyes.    Mo.  Geol.  Surv.,  vol.  viii,  p.  339.    1895. 

Devonian.    Missouri.     Included  in  Hamilton. 
Grand  Tower  limestone,  Wheeler.    Mo.  Geol.  Surv.,  vol.  xi,  p.  41.    1896. 

Silurian.    Missouri.    Part.    Onondaga  and  Oriskany. 
Grandad  limestone,  Borden.     Ind.  Geol.  Surv.,  5th  Ann.  Bept,  1873,  p.  138.     1874. 

Indiana. 
Ghraneros  formation,  Gilbert.     U.  S.  Geol.  Surv.,  17th  Ann.  Bept,  pt.  ii,  p.  564. 
1896. 

Cretaceous.    Colorado.    Included  in  Benton  group. 
Graneros  shale,  Gilbert.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  36.    1897. 

Cretaceous.    Colorado.    Included  in  Benton  formation. 
Graneros  shale,  Hills.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  58.    1899. 

Cretaceous.    Colorado. 
Graneros  shale.  Hills.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  68.     1900. 

Cretaceous.    Colorado. 
Granular  quartz,  Emmons.     Agric.  of  N.  Y.,  vol.  i,  pp.  83-86.    1846. 

New  York  and  New  England.    Included  in  Taconic  system. 
Granular  quartz,  Winchell.     Am.  Geol.,  vol.  i,  pp.  173-178.    1888. 
Granular  quartz,  Walcott     U.  S.  Geol.  Surv.,  Bull.  No.  81,  pp.  91,  250,  275.    1891. 

Cambrian.    Appalachian  region. 
Granville  beds,  Hicks.    Am.  Jour.  Sci.,  3d  ser.,  vol.  xvi,  pp.  216-219.    1878. 

Carboniferous.    Ohio.    Included  in  Waverly  group. 
Granville  serpentines,  Emerson.    U.  8.  Geol.  Surv.,  Mon.,  vol.  xxix,  p.  90.    1898. 

Silurian.     Massachusetts.     Included  in  Chester  amphibolites. 
Grape  Creek  bed,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  Bept,  p.  427.    1893. 

Carboniferous.    Texas.    Included  in  Albanv  division. 
Grassmere  stage,  Sherzer.     Mich.  Geol.  Surv.,  vol.  vii,  pt  i,  pp.  141-142.     1900. 

Pleistocene.    Michigan. 
Ghrt^'ssy  Creek  shales,  Keyes.    Iowa  Acad.  Sci.,  Proc.,  vol.  v,  p.  63.     1898. 

Devonian.     Iowa. 
Gravel  beds,  Loughridge.     Ky.  Geol.  Surv.,  Jackson  Purchase   region,  pp.  57-72. 
1888. 

Quaternary.     Kentucky.     Includes    Stratified  drift,   Gravel  conglomerate,   Ore 
Begion  gravel,  Tennessee  Biver  gravel. 
Gray  sandstone,  Emmons.     Geol.  of  N.  Y.,  pt  ii,  pp.  123-126,  406.     1842. 

Paleozoic.     New  York.     Included  in  New  York  Transition  system,  Champlain 
group. 
Gray  sandstone  of  Oswego,  Vanuxem.    Geol.  of  N.  Y.,  pt  iii,  pp.  67-70.     1842. 

Paleozoic.    New  York.     Includes  No.  iv,  Pennsylvania  Survey. 
Gray  sandstone,  Hall.    Geol.  of  N.  Y.,  pt.  iv,  4th  Geol.  Diet.,  pp.  18  and  31.    1843. 

Paleozoic.    New  York.    Included  in  New  York  system. 
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Gray  limestone,  Daniels.     Wis.  Geol.  8urv.,  Rept.  1853,  p.  14.     1854. 

Silurian.     Wisconsin. 
Gray  limestone  and  shales,  Safford.     Am.  Jour.  Sci.,  2d  ear.  vol.  xxxi,  p.  207.     1861. 

Silurian.     Tennessee.     Included  in  Niagara,  Upper  part 
Gray  sandstone,  Miller.     Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  iv,  no.  iv,  p.  288.     1881. 

Silurian.     Included  in  Medina  group. 
Gray  clays,  Lerch.     Ia.  Exp.  Sta.,  Geol.  and  Agric,  pt.  i,  p.  21.     1892. 

Eocene.     Louisiana.     Exact  syn.  Arcadia  clays. 
Gray  Cliff  group,  Gilbert.    U.  S.  Geog.  and  Geol.  8urv.,Rept.  on  Henry  Mts.,  p.  6. 
1877. 

Juratrias.     Utah. 
Graydon  sandstone,  She|>ard.     Mo.  Geol.  Surv.,  vol.  xii,  pp.  49,  124-141.     1898. 

Upper  Carboniferous.     Missouri.     Included  in  Cherokee  stage. 
Graydon  8i)rings  sandstone  and  conglomerate,  Keyes.     Mo.  Geol.  Surv.,  vol.  vii,  pt.  ii, 
pp.  422-425.     1894. 

Upix?r  Carboniferous.     Missouri.     Included  in  Coal  Measures. 
Grayson  marls,  Cragin.     Colo.  College  Stud.,  vol.  v,  pp.  43-48.     1894. 

Cretaceous.     Texas. 
Graysonton  formation,  ('ampljell.     (Teol.  Soc.  Am.,  Bull.,  vol.  v,  pp.  171, 175.     1894. 

Cambrian.     Virginia. 
Great  conglomerate,  Fontaine.     Am.  Jour.  S<^i.,  3d  ser.,  vol.  vii,  pp.  459-465,  573- 
579.     1874. 

Carl)oniferous.     West  Virginia. 
Great  limestone,  Stevenson.     2d  Pa.  Geol.  Surv.,  Rept.  K*,  pp.  37-40.     1877. 

Carboniferous.     Pennsylvania.     Included  in  Upi>er  Productive  series. 
Great  limestone.  White.     U.  S.  Geol.  Surv.,  Bull.,  No.  65,  p.  59.     1891. 

Carl)oniferous.    Pennsylvania,  West  Virginia.     Included  in  Upper  Coal  Measures, 
Monoiigahela  River  wries.     Includes  Uniontown  limestone.  Upper  division. 
Great  Bend  limestone,  White.     2d  Pa.  (ieol.  Surv.,  Rept.  G^  p.  91.     188L 

Devonian.     Pennsvlvania. 
Great  Carolina  (marl)  bed,  Kuilin.     South  Car.  Agric.  Surv.,  1843,  p.  7.     1843. 

T(»rtiary.     S<Hith  Carolina.     Included  in  Upper  Cretaceous  or  Lower  Eocene. 
Great  Falls  coal  H»*rics,  Ne\vl)erry.     School  of  Mines  Quart.,  vol.  viii,  p.  328.     1SS7. 

Ivower  Cretaceous.      Kxact  svns.  Koine  beds  of  Greenland,  Kootenie  of  (Canada. 
Great  Falls  group,  Newberry.     Am.  Jour.  Sci.,  3<i  ser.,  vol.  xli,  p.  193.     1891. 

Cretaceous.     Montana.     Exact  syns.  Kootenie  group  of  Canada,  Kome  group  of 
Greenland  an<l  Potomac  groujK 
(ireat  Falls  formation,  Weed.     (Jeol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  305.     1892. 

Cretaceous.     Montana. 
Green  Mountain  beds,  Cannon.     Colo.  Sci.  Soc.  Proc.,  vol.  iv,  p.  253.     1892. 

Post  Laramie.     Colorado.     Exact  svn.  Denver  beds. 
Green  Pond  Mountain  group,  Merrill.     N.  Y.  Acad.  Sci.,  Trans.,  vol.  vi,  p.  59. 
1 887. 

Devonian.     New  Jersey, 
(ireen   Pond  conglomerate,  Darton.     Cieol.   Sew.  Am.,   Bull.,  vol.  viii,  pp.  3()7,  3S3. 
1894. 

Upper  Silurian.     New  York  and  New. Jersey.    lnclude<l  in  Oneida  (?).    Medina. 
Green  River  grouj),  Ilayden.     U.  S.  (teol.  Surv.  of  Wyoming,  pp.  58,  70, 142.    1871. 

Tertiary.     Western  Interior  region, 
(ireen  River  group,  Comstock.     Am.  Jour.  Sci.,  3d  ser.,  vol.  vi,  pp.  427-428.     1873. 

Eocene.     Wyoming. 
(Jreen  River,  P(»ale.     l^  S.  Geol.  and  (Jeog.  Surv.,  of  Terr.,  8th  Ann.  Kept.,  p}).  147, 
15(>-ir)8.     1876. 

Tcrtiiiry.     Rock  v  31  ouii tiiins. 
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Green  River,  Upper,  Powell.     U.  S.  Geog.  and  Geol.  Surv.,  Geol.  of  Uinta  Mts., 
pp.  40,  45,  167.     1876. 
Tertiary.     Utah.     Includes  Plant  beds.  Tower  sandstone. 
Green  River,  Lower,  Powell.     U.  S.  Geog.  and  Geol.  Surv.,  Geol.  of  Uinta  Mts., 
pp.  40,  46,  166.     1876. 
Tertiary.     Utah. 
Green  River,  Emmons.     U.  S.  Geol.  Explor.  of  40th  Parallel,  vol.  ii,  pp.  203,  240. 
1877. 
Tertiary.     Utah. 
Green  River,  Peale.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  10th  Ann.  Rept,  p.  184. 
1878. 
Tertiary.    Colorado. 
Green  River,  King.     U.  S.  Geol.  Explor.  of  -lOth  Parallel,  vol.  i,  p.  377.     1878. 

Tertiary.     Wyoming  and  Utah.     Included  in  Eocene. 
Green  River,  White.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  10th  Ann.  Rept.,  pp.  19, 
20,  22,  35.     1878. 
Tertiarv.     Utah  and  Colorado. 
Green  River,  Endlich.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,   10th  Ann.  Rept., 
pp.  82,  111,  123.     1878. 
Tertiarv.     Colorado.     Include^l  in  Miocene. 
Green  River,  Endlich.     U.   S.  Geol.  and  Geog.  Surv.  of  Terr.,   11th  Ann.  Rept., 
p.  130.     1879. 
Tertiary.     Wyoming. 
Green  River,  Peale.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  11th  Ann.  Rept.,  pp.  525, 
635,  637.     1879. 
Tertiary.     Wyoming. 
Green  River  group,  Lesquereux.    U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  Mon.,  vol.  viii, 
pp.  127-134.     1883. 
Tertiary. 
Green  River,  Clark.     U.  S.  Geol.  Sur\\,  Bull.  No.  83,  p.  140.     1891. 

Tertiary.     Interior  region.     Included  in  Eocene.     Includes  Manti  beds. 
Green  River,  Peterson.     Am.  Mus.  Nat.  Hist.,  Bull.,  vol.  v.,  p.  73.     1895. 

Tertiarv.     Utah. 
Green  River  shales,  Oebom.     Am.  Mus.  Nat.  Hist.,  Bull.,  vol.  vii,  1895,  p.  73.     1895. 

Eocene.     Included  in  Upper  Eocene.  » 

Greenbrier  limestone,  W^hite.     Geol.  Soc.  Am.  Bull.,  vol.  iii,  p.  190.     1892. 

Lower  Carboniferous.     West  Virginia. 
Greenbrier  limestone,  Darton.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  32. 
1896. 
Carboniferous.     Virginia  and  West  Virginia.     Part  syns.  No.  xi  and  Uinbral. 
(rreenbrier  limestone,  Campbell.      U.   S.  Geol.  Surv.,  Geol.   Atlas  of  U.  S.,   Folio 
No.  26.     1896. 
Carlx)niferou8.     Virginia  and  West  Virginia. 
Greenbrier  limestone,  Taff  and  Brooks.     U.  S.  Geol.  Surv.,  Geol.  Atla.s  of  V.  S., 
Folio  No.  34.     1896. 
Carboniferous.     West  Virginia. 
Greenbrier  limestone,  Darton  and  Taff.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S., 
Folio  No.  28.     1896. 
Carboniferous.     West  Vii^nia  an<i  Maryland. 
Greenbrier  formation,  Clark.     Md.  Geol.  Surv.,  vol.  i,  pp.  156,  185.     1897. 

Carboniferous.    Maryland. 
Greenbrier  limestone,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio 
No.  44.     1897. 
Oarboniferous.    Virginia  and  West  Vii^inia.    Part.  syn.  No.  x\. 
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Greenbrier,  Clark.     Md.  Geol.  Surv.,  vol.  ii,  p.  170.     1898. 
Carboniferous.     Maryland.     Included  in  Carboniferous. 
Greenbrier,  Clark.     Md.  Geol.  Surv.,  vol.  iii,  pp.  97,  98.     1899. 

Carboniferous.     Maryland. 
Greenbrier  limestone,  Darton.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  61. 
1899. 
Carboniferous.     Virginia  and  West  Virginia. 
Greenbrier  formation,  O'Harra.     Md.  Geol.  Surv.,  Allegany  County,  p.  110.     1900. 

Carboniferous.     Maryland. 
Greene  County  group,  Stevenson.     2d  Pa.  Greol.  Surv.,  Rept  K,  pp.  35-44.     1876. 

Carboniferous.     Pennsylvania.     Included  in  Upper  Barren  Measures. 
Greene  Co.  group,  D'Invilliers.     2d  Pa.  Geol.  Surv.,  Ann.  Rept,  1886,  pp.  59-60. 
1887. 
Carl)oniferous.     Pennsylvania.     Included  in  Upper  Barren  Measures. 
Greenhorn  formation,  Gilbert.     U.  S.  Geol.  Surv.,  17th  Ann.  Rept.,  pt.  ii,  p.  564. 
1896. 
Cretaceous.    Colorado.     Included  in  Benton  group. 
Greenhorn  limestone,  Gilbert.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  36. 
1897. 
Cretaceous.     Colorado.     Included  in  Benton  formation. 
Greenhorn  limestone.  Hill.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  58. 
1899. 
Cretaceous.     Colorado. 
Greenhorn  limestone.  Hills.     U.  S.  Greol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  68. 
1900. 
Cretaceous.     Colorado. 
Greenleaf  sandstone,  Gould.     Am.  Jour.  Sci.,  4th  ser.,  vol.  v,  pp.  170-174.     1898. 

Oetaceous.     Kan8aa>».     Included  in  Medicine  l)e<is. 
Greensand  formation,  Rogers.     N.  J.  (leol.  Surv.,  Final  Rept.,  pp.  186-216.     1840. 

New  Jersey. 
Greensand,  Winchell.     Am.  Assoc.  Adv.  Sci.,  Proc.,vol.  x,  p.  86.     1856. 

Tertiary.     Alabama.     Included  in  Upi)er  Eocene. 
Greensand,  Safford.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxvii,  pp.  364-366.     1864. 

Cretaceous.     Tennessee.     Exact  syn.  Rotten  limestone. 
Greensand  or  Shell  bed,  Safford.     (reol.  of  TenneKsee,  pp.  414-417.     1869. 

Cretaceous.    Tennessee.    Exact  syn.  Rotten  limesUmeof  Alabama  and  Mississippi. 
Greensburg  stone,  Cox.     Ind.  Geol.  Surv.,  8th,  9th,  and  10th  Ann.  Repts.,  1876, 
1877,  1878,  p.  89.     1879. 
Indiana. 
Greenstone  schist,  Williams.     U.  S.  Geol.  Surv.,  Bull.  No.  62.     1890. 

Michi^n. 
Greenstone  schists.  Brooks.     U.  S.  Geol.  Surv.,  20th  Ann.  Rept.,  pt.  vii,  pp.  470-479. 
1900. 
Alaska. 
Greenstone  series,  Mendenhall.     U.  S.  Geol.  Surv.,  20th  Ann.  Rept.,  i)t.  vii,  }>p. 
311-313.     1900. 
Alaska. 
Greenwicli  formation,  Percival.     Rept.  on  Geol.  of  Conn.,  1842,  p.  49.     1842. 

Includes  j^neiss. 
Greenwood  sandstone,  Stevenson.     N.  Y.  Acad.  Sci.,  Trans.,  vol.  xv,  p.  51.     1896. 

Carboniferous.     Arkansas  and  Indian  Territory.     Included  in  Sebastian  stage. 
Gregg^  Landing  series,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  ii,  p.  346. 
1898. 
Tertiary.     Alabama.     Included  in  Eocene. 
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Ghrenville  group,  Selwyn.    Can.  Geol.  Surv.,  Kept.  1877-78,  p.  lOA.     1879. 

Archean.     Canada. 
Grenville  series,  Adams.    Jour,  of  Geol.,  vol.  i,  pp.  328-332.     1893. 

Algonkian.    Canada. 
Grenville  series,  Adams.    Can.  Geol.  Surv.,  new  ser.,  vol.  vi,  p.  4J.     1895. 

Archean.     Canada.    Included  in  Laurent  ian. 
Grenville  series,  Adams.     Can.  Geol.  Surv.,  new  ser.,  vol.  viii,  pp.  11J-28J.     1897. 

Archean.     Canada.    Included  in  Laurentian. 
Grenville  series,  Adams  and  Barlow.     Geol.  Soc.  Am.,  Bull.,  vol.  viii,  pp.  398,402. 
1897. 

Algonkian.    Ontario. 
Grenville  series,  Adams,  Barlow,  and  Ells.     Can.  Rec.  Sci.,  vol.  vii,  pp.  304-313. 
1897. 

Algonkian.    Canada. 
Grenville  series.  Barlow.     Can.  Geol.  Surv.,  new  ser.,  vol.  x,  pp.  871-901.     1898. 

Canada. 
Greylock  group,  Hobbs.    Greol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  460.     1892. 

Archean.     Massachusetts. 
Greylock  schist,  Pumpelly,  Wolff,  and  Dale.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxiii, 
pp.  20,  180,  186.     1894. 

Silurian.     Massachusetts. 
Greyson  shale,  Walcott.    Geol.  Soc.  Am.  Bull.,  vol.  x,  pp.  199,  206.     1899. 

Algonkian,  Pre-Cambrian.     Montana.     Included  in  Belt  terrane. 
Greyson  shale,  Weed.     U.  S.  Geol.  Surv.,  20th  Ann.  Kept,  pt.  iii,  p.  282.     1900. 

Algonkian.    Montana.     Included  in  Belt  terrane. 
Griswold  i3^ap  conglomerate,  White.    2d  Pa.  Geol.  Surv.,  Rept.  G*,  p.  57.     1881. 

Carlson  if erous.     Pennsylvania.     Included  in  Pocono. 
Ciriswold  Gap  conglomerate,  Lesley.     2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  iii,  pt.  i, 
pp.  1643, 1647.     1895. 

Carboniferous.     Pennsylvania.     Included  in  No.  x,  Pocono. 
Gritstone  beds,  Broadhead.    Mo.  Geol.  Surv.,  Rept,,  1873-74,  p.  357.     1874. 

Silurian.     Missouri.     Included  in  Primordial  Potsdam. 
Grizzly  quartzite,  Diller.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  372.     1892. 

Silurian (?).    California. 
Grizzly  formation, Turner.     U.S. Geol.  Surv.,  14th  Ann.  Rept.,  pt.  ii,  p.  445.     1894. 

Silurian.    California. 
Grizzly,  Turner.     Am.  G«ol.,  vol.  xiii,  p.  229.     1894. 

California. 
Grizzly,  Diller.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  15.     1895. 

Silurian.    California. 
Ground  Ice  formation,  Dall  and  Harris.     U.  S.  Geol.  Surv.,  Bull.  No.  84,  p.  260. 
1892. 

Pleistocene.     Alaska. 
Ground  Ice  formation,  Dall.     U.  S.  Geol.  Surv.,  17th  Ann.  Rept.,  pt.  i,  p.  850.     1896. 

Pleistocene.    Alaska. 
Ground  Ice  formation,  Dall.    U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  ii,  p.  335.    1898. 

Pleistocene.    Alaska. 
Groveland  formation,  Smyth.    U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxvi,  pp.  415-422, 
446-450.     1899. 

Michigan. 
Groveland  formation,  Clements  and  Smyth.    U.  S.  Geol.  Surv.,  19th  Ann.  Rept., 
pt  iii,  pp.  115,  137.     1899. 

Algonkian.    Michigan. 
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Groveland  formation,  Van  Hise.     U.  S.  Geol.  Surv.,  19th  Ann.  Rept,  pi.  iii,  p.  16. 
1899. 

Algonkian.    Michigan.    Included  in  Lower  Huronian.    Exact  syn.  Negaanee  iron 
formation. 
Ouallava  sandstone,  Dall.    U.  S.  Geol.  Surv.,  18th  Ann.  Rept,  pt  ii,  p.  342.     1898. 

Tertiary.     Costa  Rica.     Included  in  Vicksburgian  stage,  Oligocene. 
Ouelph  formation,  Logan.     Can.  Geol.  Surv.,  1843-63,  pp.  298-344.     1863. 

Middle  Silurian.     Canada  (Eastern). 
Guelph  formation,  Chapman.     Can.  Inst.,  new  ser.,  vol.  viii,  pp.  215-216.     1868. 

Silurian.     Canada.     Included  in  Middle  Silurian,  Niagara  group. 
Guelph  formation.  Bell.     Can.  Geol.  Sur\\,  Repts.,  1863-1866,  pp.  176-177.     1866. 

Middle  Silurian.     Canada. 
Guelph,  Hall.     Regents,  Univ.  of  N.  Y.,  20th  Ann.  Rept.,  pp.  305-308.     1867. 

Silurian.    Canada.    Included  in  Niagara.    Exact  syns.  Le  Claire  limestone  (Iowa), 
Racine  limestone  (Wis.). 
Guelph  beds,  Chamberlin.     Geol.  of  Wis.,  vol.  ii,  pp.  377-380.     1877. 

Upj)er  Silurian.     Wisconsin.     Included  in  Niagara. 
Guelph,  Lindemuth.     Ohio  Geol.  Surv.,  vol.  iii,  p.  512.     1878. 

Silurian.     Ohio.     Included  in  Niagara. 
Guelph  formation,  Miller.     Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  iv,  no.  iv,  pp.  277,292. 

1881. 
Guelph  beds,  Chamberlin.     Geol.  of  Wis.,  vol.  i,  p.  188.     1883. 

Silurian.     Wisconsin.     Included  in  Niagara. 
Guelph  group,  Miller.     N.  A.  Geol.  and  Pal.,  p.  53.     1889. 
Guelph  limestone,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  51.     1890. 

Silurian.     Arkansan.     Included  in  Niagara. 
Guelph,  Bnimell.     Geol.  Soc.  Am.,  Bull.,  vol.  iv,  pp.  227,231.     1893. 

Silurian.     Ontario. 
Guelph  formation,  Bell.     Geol.  Soc.  Am.,  Bull.,  vol.  vi,  p.  300,  pi.  xv.     1895. 

Cambrian?    Ontaria,  C'dnsalsi. 
Guelph  foriuatioii,  Ashley.     Ind.  Dept.  (leol.  and  Nat.  Resource**,  23(1  Ann.  Rept., 
1898,  p.  78.     1899.' 

Silurian.     Indiana. 
Guertie  sand.  Tuff.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  iii,  p.  489.     1899. 

Recent (?).     Indiana  Territory. 
Gulf  series.  Hill.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xxxiii,  p.  298.     1887. 

Cretaceous.     Texas.     Includes  Navarro   beds,   Exogyra   ponderosa  marl,   Dallai* 
limestone,  Ea^le  Ford  shales,  and  Timber  Creek  group. 
Gulf  series.  Hill  and  Vaughan.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept,  pt.  ii,  pp.  2.*^S- 
243.     1898. 

Cretaceous.     Texas.     Includes  Webl)erville,  Eagle  Pass,  Taylor,  Anacacho,  Austin 
chalk,  and  Eagle  Ford  formations.     Exact  syn.  Upper  Cretaceous. 
Gulf  series,  Vaughan.     U.  S.  Geol.  Surv.,  Cieol.  Atlas  of  U.  S.,  Folio.  No.  64.     VXX). 

Cretaceous.     Texas.     Includes  l-'^agle  Ford,  Austin  chalk,  Anacacho,  and  Pulliani 
formations. 
Gunnison,  Eldridge.     IJ.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  9.     1S94. 

Juratrias.     Colorado.     Exact  svn.  Atlantosaurus  Ixjds. 
(iunnison  formation,  Spurr.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxi,  pp.  3*»>-4l.     1K98. 

Junitrias.     Colorado.     Included  in  Triassic. 
Gunnison  formation.  Cross.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  57. 
1899. 

Juratrias.     (^olorado.     Includes  McElmo  formation  and  La  Plata  sandstone. 
Gwynedd  shale,  Lyman.     2d  Pa.  Geol.  Surv.,  Final  Rept,  vol.  iii,  pt  ii,  pp.  2610- 

^ei2.     1895. 
Juratrias,    Pennsylvania,,     Included  in  New  Red. 


WEEK8.]  GROVELAND — HAMILTON.  183 

Gypsum  formation,  Newberry.     Eng.  Dept.,  U.  S.  A.,  Macomb's  Expedition  from 
Santa  Fe  to  junction  of  Grand  and  Green  rivers,  p.  21.     1876. 
Kansas. 
Gypsum  series,  Peale.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  8th  Ann.  Rept,  p.  74. 
1877. 
Carboniferous.    Colorado.     Included  in  Permian  and  Permo-Carboniferous. 
Gyroceras  beds,  Calvin.    Am.  Geol.,  vol.  viii,  p.  142.     1891. 

Devonian.     Iowa. 
GynK'eras  beds,  Udden.    Cin.  Soc.  Nat.  Hist,  Jour.,  vol.  xix,  no.  iii,  p.  93.     1897. 

Devonian.     Illinois. 
Hackberry  shale,  McGee.     U.  S.  Geol.  Surv.,  11th  Ann.  Rept.,  pt.  i,  p.  314.     1891. 

Devonian.     Iowa. 
Hackberry  shales,  Keyes.     Iowa  Geol.  Surv.,  vol.  i,  p.  39.     18 

Devonian.     Iowa. 
Halymenites  sandstone,  Stevenson.     Chief  of  Engineers,  Rept.,  1879,  pt.  iii,  p.  2257. 
1879. 
Cretaceous.     New  Mexico.     Included  in  Laramie. 
Halymenite  sandstone,  Stevenson.     U.  S.  Geog.  and  Geol.  Surv.  W.  of  100th  M.,  vol. 
iii,  Suppl.  p.  195.     1881. 
Cretaceous.    New  Mexico. 
Halysites  beds,  McConnell.     Can.  Gdol.  Surv.,  new  ser.,  vol.  ii,  pp.  15D,  21D-22D. 
1887. 
Silurian.    Canada. 
Hamburg  shale,  Hague.     U.  S.  Geol.  Surv.,  3<1  Ann.  Rept,  pp.  253,  255-250,  259. 
1883. 
Cambrian.     Nevada. 
Hamburg,  Walcott.     U.  S.  Geol.  Surv.,  Bull.  No.  81,  pp.  246,  315.     1891. 

(Cambrian.     Nevada.     Included  in  Upper  Cambrian. 
Hamburg,  Hague.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xx,  p.  39.     1892. 

Cambrian.     Nevada. 
Hamburg  shale,  Walcott.     U.  S.  Nat.  Mus.,  Proc,  vol.  xxi,  p.  401.     1898. 

Cambrian?    Wyoming. 
Hamburg  Mountain  gneiss,  Wolff  and  Brooks.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept., 
pt.  ii,  p.  439.     1898. 
Pre-Cambrian.     New  Jersey. 
Hamilton  group,  Vanuxem.     N.  Y.  Geol.  Surv.,  4th  Ann.  Rept.,  p.  380.     1840. 

Devonian.     New  York. 
Hamilton  group,  Vanuxem.     Geol.  of  New  York,  pt.  iii,  pp.  150-163.     1842. 
Paleozoic.     New   York.     Includeil  in  New  York  svHtem.     Includes  Skanoateles 
shale,  Ludlowville  shale,  Encrinal  limestone,  Moscow  shale,  Cazenuvia  group. 
Hamilton  group.  Hall.     Geol.  of  N.  Y.,  pt.  iv,  4th  Geol.  Dist.,  pp.  18,  184-195.    1843. 
Paleozoic.     New  York.     Included  in  New  York  system.     Includes  Pyritiferous 
rock  and  3d  gray wackeof  Eaton.    Ludlowville,  Moscow,  and  Skaneatele^  shales, 
Cazenovia  group,   Encrinal   limestone.      Part  syn.    No.    viii,   Pennsylvania 
Survey. 
Hamilton  shale,  Emmons.     Agric.  of  N.  Y.,  vol.  i,  pp.  183-186.     1846. 

New  York.     Included  in  Erie  division  of  New  York  system. 
Hamilton  shales,  Emmons.     Agric.  of  N.  Y.,  vol.  i,  pp.  181^186.     1846. 

Devonian.     New  York.     Included  in  Erie  division  of  New  York  system. 
Hamilton  group,  Owen.     Am.  Jour.  Sci.,  2d  ser.,  vol.  iii,  p.  59.     1847. 
Devonian.     New  York.     Included  in  Erie  division  of  New  York  svstem.     Part, 
syn.    Part  of  No.  8,  Pennsylvania  Survey. 
Hamilton,  Whittlesey.     Am.  Assoc.  Adv.  Sci.,  Proc,  vol.  v,  p.  207.     1851. 
Devonian.    Ohio. 
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Hamilton,  Sw*now.    Mo.  Geol.  Suit..  lat  and  2d  Ann.  Repte.,  pp.  106,  177.     1865. 

Devonian.     M  issou  ri , 
Hamilton  group,  Hall.    Iowa  Geol.  Surv.,  vol.  i,  p.  85.     1858. 

Hamilton  gfOlip,  Whitney.     Iowa  Geol.  Surv.,  vol.  i,  p.  370.     1858. 

Devonian.     Iowa. 
Hamilton  group,  Whitney.    Iowa  Geol.  Snrv.,  vol.  i,  pt  i,  pp.  370-378.     1858. 

Devonian.     Iowa. 
Hamilton  group,  Hall.     Iowa  Geol.  Sorv.,  vol.  i,  pt  i,  pp.  B5-SS.     185S. 

Devonian.    Iowa. 
Hamilton  group,  Hall  and  Whitney.    Am.  Jour.  Sci.,  2dBer.,  vol.xxvii,  p.  112.   1850. 

Devonian.    Towa. 
Hamilton  RToUp,  Meek  and  Engelman.     Phil.  Acad.  NaL  6cl.,  Proc.,  vol.  xii,  p.  127. 
1860. 

Devonian.    Nevada. 
Hamilton  foniiatioti  CImptnan.     Can.   InaL,  new  Ber.,  vol.  viii,  pp.  444-^9.     1863. 

Devonian.    Canada. 
Hamilton  formation,  Logan.    Can.  Geoi.  Surv.,  Kept.  1843-1863,  pp.  380-387.    186;). 

Devimian.    Canada.     Iiirhiileii  in  Upper  Devonian. 
Hamilton  group,  Dawwn.    Am.  Jour.  Sci.,  2d  aer.,  vol.  zxxv,  pp.  314-319.     1863. 

Devonian.    Canada. 
Hamilton  ahale,  Himt.    Am.  Jour.  Sci.,  2d  fer.,  vol,  xlvi,  pp.  357-362.    1868. 

Devonian.    Canada.    Includes  Marcellua  shale, 
Hamilton   limestone  and   shale,  Worthen.     III.  Geol.  Sorv.,  vol.  iii,   pp.  40,  63-64, 
116.     1868. 

Devonian.     Illinois. 
Hamilton  Kroup,  White.    Iowa  Geol.  Surv.,  vol.  iv,  pp.  184-188.    1870. 

IX-viinian.    Iowa.    Includes  Hamilton  linieetones  and  shales. 
Hatiiiltii[i  limestone,  Worthen.    III.  Geo).  Surv.,  vol.  iv,  p.  S.     1870. 

l!ain3lt.tn  graap,  Shnmard.    Mo.  Geol.  Surv.,  Rept.  1855-1871,  p.  2fl6.    1873. 

Devonian.    Miseiniri. 
Hamilton,  NewWrry.    Ohio  Geol.  Surv.,  vol.  i,  pt,  i,  pp.  68,  149.     1873. 

Devonian.    Ohio. 
Hamilton,  Winchell.    Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  Ksii.  p.  103.    187.^. 

Devonian.    Ohio. 
HaiJiilioii,  Mall.     Albany  Inst.,  Proc.,  vol.  i,  pp.  132-133,    1873. 

Devonian.     New  York. 
Hamilton  limestone,  Worthen.    111.  Geol.  Surv.,  vol.  v,  pp.  222-223,     1873. 

Devonian.       linoii^. 
Hamilton  group,  Worthen,     111.  Geol.  Surv.,  vol.  v,  pp.  227-228.     1873. 

Devonian.    Illinois. 
Hamilton  group,  Shaw.     Ill,  Geol,  Surv,,  vol,  v,  pp.  187-188,     1873, 

Devonian,     Illinois. 
Hamilton,  Broadhead     Mo.  Geol,  Surv.,  Kept.  1873-74,  p.  27.     1874. 

Devonian.     Missouri, 
iliimilli.ii,  XcwlxTTv.     Ohio  Geol.  Surv.,  vol.  ii,  p,  189.     1874. 

Devonian.     Ohio. 
Hamilton,  Winchell.    Ohio  Geol.  Snrv.,  vol.  ii,  pp.  289,  328,  338,  427.     1874. 

Devonian.    Ohio,     Kxact  Hvn.  Upper  Comiferous, 
Hamilton  limestone,  Winchell.    Am,  Jour.  Sci.,  3d  ser.,  vol.  vii,  pp.  396-398,     1874. 

Devonian.     Ohio. 
Hamilton,  Winchell.    Am.  .Assoc.  Adv.  Sci.,  Proc.,  vol.  xxiv,  p.  59.    1876. 

iievoomu.     Ohio,  Micbigaa. 
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Hamilton,  HotchkisB.     A  Geographical  and  Political  Summary  of  Virginia,  p.  22. 
1876. 

Devonian.    Vii^nia.    Included  in  Old  Red  sandstone.     Exact  syn.  Cadent.    (For- 
mation viii|  Rogers. ) 
Hamilton,  Ashbumer.    Am.  Phil.  Soc.,  vol.  xvi,  pp.  528,  561.     1877. 

Devonian.     Appalachian  region.     Exact  syn.  Cadent. 
Hamilton,  Chamberlin.     Geol.  of  Wis.,  vol.  ii,  pp.  395-405.     1877. 

Devonian.     Wisconsin. 
Hamilton,  Newberry.    Ohio  Geol.  Surv.,  vol.  iii,  p.  11.     1878. 

Devonian.    Ohio. 
Hamilton,  Hall.     Albany  Inst,  Trans.,  vol.  ix,  pp.  169-175.     1879.  , 

Devonian.     Ohio. 
Hamilton,  Piatt.     2d  Pa.  Geol.  Surw,  Rept  T,  p.  32.     1881. 

Devonian.     Pennsylvania. 
Hamilton  group,  Miller.    Cin.  Soc.  Nat.  Hist,  Jour.,  vol.  iv,  no.  iv,  p.  272.     1881. 
Hamilton  group,  Worthen.     Econ.  Geol.  of  111.,  vol.  i,  p.  482.     1882. 

Devonian.     Illinois. 
Hamilton,  White.    2d  Pa.  Geol.  Sur\\,  Rept.  G«,  pp.  107-116.     1882. 

Devonian.    Pennsylvania.     Include<l  in  No.  viii. 
Hamilton,  Chamberlin.    Geol.  of  Wis.,  vol.  i,  p.  201.     1883. 

Devonian.     Wisconsin. 
Hamilton,  Claypole.     Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xxxii,  p.  244.     1884. 

IVvonian.     Pennsylvania. 
Hamilton.  Ewing.     2d  Pa.  Geol.  Surv.,  Rept.  T*,  pp.  432-433.     1884. 

Devonian.     Pennsylvania.     Exact  syn.,  No.  viiib. 
Hamilton  group,  Clarke.     N.  Y.  State  Geol.  Rept.  1884,  pp.  11-21.     1885. 

Devonian.     New  York.     Includes  Marcellus,  Hamilton,  and  (5enesee  shales,  Tully 
limestone,  Portage  shales  and  ^a^. 
Hamilton,  Stevenson.     Am.  Phil.  Soc.  Proc.,  vol.  xxi,  pp.  136,  140.     1885. 

Devonian.     Virginia. 
Hamilton,  White.    2d  Pa.  Geol.  Surv.,  Rept.  T*,  pp.  104-107,  109-113.     1885. 

Devonian.     Pennsylvania. 
Hamilton,  aaypole.    2d  Pa.  Geol.  Surv.,  Rept.  P,  pp.  60-69.     1885. 

Devonian.     Pennsylvania.     Includes  Monteballo  sandstone. 
Hamilton,  Stevenson.    Am.  Phil.  Soc.,  Proc.,  vol.  xxiv,  p.  83.     1887. 

Devonian.     Virginia. 
Hamilton,  Prosser.     Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xxxvi,  p.  210.     1888. 

Devonian.     New  York. 
Hamilton  group.  Miller.     N.  A.  Geol.  f.:wl  Pal.,  p.  60.     1889. 

Hamilton  shale,  Orton.     Ohio  Geol.  Surv.,  3d  Organization,  1st  Ann.  Rept.,  pp.  26-27. 
1890. 

Devonian.     Ohio.     Exact,  syn.  Olentangy  shale. 
Hamilton  terrane,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  53.     1890. 

Devonian.     Arkansas. 
Hamilton,  Claypole.     Am.  Geol.,  vol.  viii,  p.  152.     1891. 

Devonian.     Pennsylvania.    Includes  Tully  limestone,  Moscow  shale,  Encrinal  lime- 
stone. Blue  shale. 
Hamilton,  Phinney.     U.  8.  Geol.  Surv.,  11th  Ann.  Rept.,  pt.  i,  p.  636.     1891. 

Devonian.    Indiana. 
Hamilton,  Proeser.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xliv,  pp.  210-221.     1892. 

Devonian.     Pennsylvania. 
Hamilton,  Lesley.    2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  ii,  pp.  1236-1307.     1892. 

Devonian.    Pennayivanla.    Exact  syn.  No.  viiic  of  Pennsylvania  Survey. 
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Hamilton,  Proseer.     Roch.  Acad.  Sci.,  Proc,  vol.  ii,  pp.  50-124.     1892. 

Devonian.     New  York. 
Hamilton,  Prosser.    Geol.  Soc.  Am.,  Bull.,  vol.  vi,  pp.  100,  108,  116.     1893. 

Devonian.     New  York. 
Hamilton,  Prosser.     N.  Y.  State  Geol.,  12th  Ann.  Rept,  pp.  114-142.     1893. 

Devonian.     New  York. 
Hamilton,  Prosser.     Am.  Jour.  Sci.,  3(1  ser.,  vol.  xlvi,  pp.  212-23^).     1893. 

Devonian.     New  York. 
Hamilton,  Brumell.     Geol.  Soc.  Am.,  Bull.,  vol.  iv,  p.  227.     1893. 

Devonian.     Ontario. 
Hamijton,  Williams  and  Clark.     Maryland;  Ita  Resources,  Industrie's,  an«l  Institu- 
tions, pp.  70-71.     1893. 

Devonian.    Maryland.     Exact  syn.  Chemung.     Part.  syn.  No.  viii. 
Hamilton  group,  Luther.     N.  Y.  State  Geol.,  13th  Ann.  Rept.,  pp.  42-43.     18i)4. 

Devonian.     New  York. 
Hamilton,  Darton.     N.  Y.  State  Geol.,  ISth  Ann.  Rept,  pp.  240-242,  300.    1894. 

Devonian.     New  York. 
Hamilton,  Prosser.     U.  S.  Geol.  Surv.,  Bull.,  No.  120,  p.  78.     1894. 

Devonian.     New  York,  Pennsylvania.     Included  in  Middle  Devonian.     IncUule8 
(Tcnesee  shale,  Marcellus  shale. 
Hamilton  shale,  Lincoln.     N.  Y.  State  Gef)l.,  14th  Ann.  Rept.,  pp.  93-96.     1895. 

Devonian.     New  York.     Includes  Ludlowville  shale,  Encrinal  limestone,  MoiKrow 
shale. 
Hamilton  shale,  Lincoln.     N.  Y.  State  Mus.,  48th  Ann.  Rept.,  i)t.  ii,  pp.  93-95.     1895. 

Devonian.     New  York. 
Hamilton  limestone,  Stewart.     Kan.  Univ.  Quart.,  vol.  iv,  p.  162.     1896. 

Devonian.     Missouri. 
Hamilton  group,  Luther.     N.  Y.  State  Geol.,  15th  Ann.  Rept.,  pp.  279-284.     1897. 

I)ev(»nian.     New  York. 
Hamilton  series,  Prosser.     N.  Y.  State  (ieol.,  loth  Ann.  Rept.,  pp.  8:}-222.     181*7. 

Devonian.     New  York. 
Hamilton  group,  Bishop.     N.  V.  State  (ieol..  15th  Ann.  Rept,  pp.  315-.S20.     1897. 

Devonian.     New  York.     Includes  Marcellus,  Hamilton,  and  (ienesee  shales. 
Hamilton  group,  Uies.     N.  Y.  Stiite  (Jeol.,  loth  Ann.  Kept.,  vol.  i,  p.  403.     1897. 

Devonian.     New  York. 
Hamilton  stage,  Shei)ard.     Mo.  Geol.  Surv.,  vol.  xii,  p.  49.     1898. 

Devonian.     Missouri.     Iiielude>s  Phelps  sandstone,  Sac  limestone,  King  limestone, 
Black  shale. 
Hamilton,  Gallaher.     Mo.  Geol.  Surv.,  Bien.  Kept.,  1898,  p.  27.     1%>98. 

Devonian.     Mis.souri. 
Hamilton  shale,  Grabau.     Buff.  Soc.  Nat.  Hist.,  Bull.,  vol.  vi,  pp.  33-34.     1898. 

Devonian.     New  York. 
Haniilt(m  series,  Prosser.     N.  Y.  State  Geol.,  17th  Ann.  Rept,  pp.  67-316;  N.   Y. 
State  Mus.,  51st  Ann.  Kept.,  vol.  ii,  pp.  67-310.     1899. 

Devonian.     New  York. 
Hamilton  group,  Luther.     N.  Y.  State  Geol.,  10th  Ann.  Kept.,  p.  216.     1899. 

Devonian.     New  York. 
Hamilton  beds,  White.     West  Virginia  (ieol.  Surv.,  vol.  i,  p.  208.     1899. 

Devonian.     West  Virginia. 
Hampshire,  Darton.     IJ.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folios  Nos.  14, 32.    1894, 
1896. 

Devonian.     Virginia,  West  Virginia.     Exact  syns.  Catskill,  No.  ix  and  Ponent. 
Hampshire,  Taff  and  Brooks.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  34. 

1896. 
Devonian.     West  Vii^inia. 
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Hampehire,  Darton  and  Taff.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  28. 
1896. 
Devonian.    West  Virginia,  Maryland. 
Hampshire  formation,  Clark.     Md.  Geol.  Surv.,  vol.  i,  pp.  157,  184.     1897. 

Devonian.     Maryland. 
Hampshire  formation,  Darton.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  61. 
1899. 
Devonian.     Virginia,  West  Virginia. 
Hampshire  formation,  O'Harra.     Md.  Geol.  Surv.,  Allegany  County,  p.  108.     1900. 

Devonian.     Maryland. 
Hampton  shale,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  59. 
1899. 
Cambrian.     Virginia,  Tennessee. 
Hanbury  shale.  Van  Hise  and  Bayley.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S., 
Folio  No.  62.     1900. 
Ali^onkian.     Michigan. 
Hanoocsk  limestone,  Campbell.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  12. 
1894. 
Silurian.     Kentucky,  Virginia,  Tennessee. 
Hancock  limestone,  Keith.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  27. 
1896. 
Silurian.     Tennessee. 
Hancock  limestone,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  59. 
1899. 
Silurian.     Virginia,  Tennessee. 
Hanging  Sock  sandstone,  Bradley.     Indiana  Geol.  Surv.,  1st  Ann.  Rept.,  1809, 
p.  157.     1869. 
Carboniferous.     Indiana.     Exact  syn.  Mahoning  sandstone. 
Hanging  Rock  limestone,  Orton.     Ohio  Geol.  Surv.,  vol.  iii,  p.  892.     1878. 

Carboniferous.     Ohio.     Exact  syns.  Ferriferous  limestone,  Gray  limestone. 
Hanna  Valley  bed,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  Kept.,  \).  383.     1893. 

Carboniferous.    Texas.     Included  in  Strawn  division. 
Haxmibal  shale,  Keyes.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  pp.  283,  289.     1892 

Lower  Carboniferous.     Missouri.     Included  in  Kinderhook  beds. 
Hannibal  shale,  Keyes.     Iowa  Geol.  Surv.,  vol.  i,  pp.  55-5^.     1893. 
Carboniferous.    Iowa.     Included  in  Kinderhook.     Exact  syn.  Vermicular  sand- 
stones and  shales. 
Hannibal  shale,  Keyes.     Mo.  Geol.  Surv.,  vol.  iv,  pp.  30,  50-57.     1894. 

Lower  Carboniferous.     Missouri.     Included  in   Kinderhook  stage.     Exact  syn. 
V'ermicular  shale. 
Ha'  niba!  limestone,  Keyes.     Mo.  Geol.  Surv.,  vol.  vii,  pt.  ii,  pp.  390,  394.     1894. 
Lower  Carboniferous.     Missouri.     Included  in   Kinderhook  stage.      Exact  syn. 
Vermicular. 
Hannibal  shales,  Keyes.    St.  Louis  Acad.  Sci.,  Trans.,  vol.  vii,  p.  359.     1897. 

Devonian.     Missouri.     Exact  syn.  Vermicular  s^andstone. 
Hannibal  shale,  Shepard.     Mo.  Geol.  Surv.,  vol.  xii,  pp.  49,  86-92.     1898. 

Lower  Carboniferous.     Missouri.     Included  in  Kinderhook  stage. 
Hardgrave  sandstone,  Diller.    Geol.  Soc.  Am..  Bull.,  vol.  iii,  p.  372.     L892. 

Jurassic.    California.    Included  in  Lias  (?). 
Harding  sandstone,  Walcott.    Geol.  Soc.  Am.,  Bull.,  vol.  iii,  pp.  153-169.     1892. 

Ordovician.    Colorado. 
Harding  sandstone,  Cross.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  7.    1894. 

Silurian.    Colorado. 
Harding  sandstone,  Gilbert     U.  8.  Geol.  Surv.,  Geol.  Atlas  oi  \3.  ^.,  ¥o\\o  ^o.  '^^. 
1897. 
SUmiaiL    Colorado. 
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Hardistonville  quartzite,  Wolff  and  Brooks.     U.  S.  Geo).  Sarv.,  18tb  Ann.  Rept, 
pt.  ii,  pp.  442-443,  464-456.     1898. 
Cambrian.     New  Jersey. 
Hardwick  gneiss,  Emerson.    U.  8.  Geol.  Surv.,  Mon.,  vol.  xxix,  pp.  239-240,  317. 
1898. 
Silurian.    Massachusetts. 
Harlan  sandstone,  Campbell.    U.  S.  Geol.  Surv.,  Bull.  No.  Ill,  p.  31.     1893. 

Carboniferous.     Vii^ginia.     Included  in  Coal  Measures. 
Harlan  sandstone,  Campbell.    U.  S.  Gool.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  12. 
1894. 
Carboniferous.     Kentucky,  Virginia,  Tennessee. 
Harper  sandstones,  Cragin.    Colo.  College  Stud.,  vol.  vi,  pp.  3,  18-20.     1896. 

Permian.    Kansas,     included  in  Cimarron  series. 
Harper  formation,  Cragin.     Am.  Geol.,  vol.  xix,  pp.  352-355.     1897. 
Permian.     Kansas,  Oklahoma.     Included  in  Kingfisher  formation  of  Cimarron 
series. 
Harpers  Ferry  shales,  Williams  and  Clark.     Maryland;  Its  Resources,  Industries, 
and  Institutions,  p.  68.     1893. 
Cambrian.     Maryland. 
Harpers  shale,  Keith.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  10.     1894. 

Cambrian.     Virginia,  Maryland,  West  Virginia. 
Harpers  shale,  Keith.     U.  S.  Geol.  Surv.,  14th  Ann.  Rept,  pt.  ii,  p.  333.     1894. 

Cambrian.     Virginia,  Maryland. 
Harpers  formation,  Clark.     Md.  Geol.  Surv.,  vol.  i,  pp.  172-176.     1897. 

Cambrian.     Maryland. 
Harpeth  and  Tennessee  River  group,  Saffonl.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xii, 
pp.  357-358.     1851. 
Silurian.     Tennessee. 
Harris   City  limestone,    Elrod.      Indiana  I)ei>t.  Geol.  and   Nat.  Hist.,  12th  Ann. 
Kept.,  1881,  p.  128.     1888. 
Indiana. 
Harrodsburg'  liinoHtone,  Hoi)kins  and  Sielxmthal.     Indiana  Dept.  (Jeol.  and  Nat. 
Resources,  2Lst  Ann.  Rept.  1896,  p.  29().     1897. 
Carboniferous.     Indiana. 
Harrodsburg  limestone,  Jones.     Indiana  Aciul.  Sci.,  Proc,  1897,  p.  257.     1898. 

I-K)wer  Carboniferous.     Indiana. 
Harrodsburg   limestone,  Blatchley   and   Ashley.      Indiana    Dept.   Geol.   and    Nat. 
Resources,  22d  Ann.  Rept.,  1897,  pp.  16,  20.     1S9S. 
C'arlKmiferous.     Indiana. 
Harrodsburg  limestone,  Ashley.     Indiana  Dept.  Geol.  and  Nat.  Resources,  23d  Ann. 
Rept.,  1898,  pp.  74,  79.     1899. 
Carboniferous.     Indiana. 
Hartford  limestone.  Kirk.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  p.  80.     1896. 

CarlK)niferous.     Kansas. 
Hartselle,  McCalley.     Ala.  Geol.  Surv.,  Rept.  on  Valley  Region  of  Ala.,  pt.  i,  pp. 
27,  40.     1896. 
Carlx)niferou8.     Alatana.     Included  in  Upper  Subcarboniferous. 
Hartselle  sandstone,  McCalley.     Ala.  Geol.  Surv.,  Rept  on  V^alley  Regions,  pt.  ii, 
pp.  183-185,  246-249.     1897. 
Carboniferous.      Alabama.      Included  in    Upj)er  Subcarboniferous.      Exact  syn. 
Ox  moor  sandstone. 
Hartshorne  sandstone,  Taff.     U.  S.  Geol.  Surv.,  19th  Ann.  Rept.,  pt.  iii,  p.  436. 
1899. 
Carboniferous.     Indian  Territory.     Included  in  Coal  Measures. 
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Hartahome  sandstone,  Taff  and  Adams.     U.  8.  Geol.  Surv.,  2l8t  Ann.  Rept,  pt.  ii, 
p.  274.     1900. 

Carboniferous.     Indian  Territory. 
Bartwell  sandstone,  Stevenson.     N.  Y.  Acad.  Sci.,  Trans.,  vol.  xv,  p.  51.     1896. 

Carboniferous.     Arkansas.     Included  in  Sebastian  stage. 
Basting,  Logan.     Can.  Geol.  Surv.     Rept.  1863-1866,  p.  93,  footnote,  1866. 
Kai<ting8  limestone,  Hunt.     Boston  Soc.  Nat.  Hist.,  Proc.,  vol.  xix,  1876-78,  p.  278. 

1878. 
Hastings  series,  Hunt.     2d  Pa.  Geol.  Surv.,  Rept.  E,  pp.  171-173, 177.     1878. 

Archean.     Canada. 
Hastings  series,  Vennor.     Can.  Geol.  Surv.,  Rept.  1876-77,  pp.  254-256.     1878. 

Archean.     Canada.     Included  in  Laurentian  (Upper). 
Hastings  series  or  group,  Selwyn.    Can.  Geol.  Surv.,  Rept.  1877-78,  p.  lOA.     1879. 

Archean.     Canada. 
Hastings  series,  Adams.     Can.  Geol.  Surv.,  new  ser.,  vol.  iii,  p.  4J.     1895. 

Archean.     Canada. 
Hastings  series,  Adams  and  Barlow.     Geol.  Soc.  Am.,  Bull.,  vol.  viii,  pp.  398,  402. 
1897. 

Algonkian.     Canada.     Included  in  Laurentian. 
Hastings  series,  Adams,  Barlow,  and  Ells.     Can.  Rec.  Sci.,  vol.  vii,  pp.  304-313.     1897. 

Algonkian.     Canada. 
Hastings  series,  Adams.    Jour,  of  Geol.,  vol.  i,  pp.  335-336.     1898. 

Algonkian.     Canada. 
Satchetigbee  group,  Aldrich.     Ala.  Geol.  Surv.,  Bull.  No.  1,  p.  50.     1886. 

Tertiary.     Alabama. 
Hatchetigbee  series.  Smith  and  Johnson.     U.  S.  Geol.  Surv.,  Bull.  No.  43,  p.  39. 
1887. 

Tertiary.     Alabama.     Included  in  Lignitic,  Lower  Pxx^ene. 
Hatchetigbee  division,  Spencer.     Ga.  Cieol.  Surv.,  1st  Rept.  of  Prog.,  1891. 

Tertiary.     Georgia.     Included  in  Lignitic. 
Hatchetigbee,  Langdon.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  pp.  588,  597.     1891. 

Tertiary.     Alabama.     Included  in  Lower  Eocene. 
Hatchetigliee  series,  Langdon.     Ga.  Geol.  Surv.,  1st  Rep.  of  Prog.,  p.  96.     1891. 

Tertiary.     Georgia. 
Hatchetigbee,  Smith,  Johnson,  and  Langdon.     Ala.  Geol.  Surv.,  (ieol.  of   C/OUMtal 
Plain  of  Ala.,  pp.  149,  235,  397,  491.     1894. 

Tertiary.     Alalmma.     Included  in  Eocene  Lignitic. 
Hatchetigljee  betls,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept,  pt.  ii,  p.  345.     1898. 

Tertiary.     Alabama.     Included  in  Eocene. 
Hawley  schist,  Emerson.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  llawley  sheet. 
1892. 

Silurian.     Massachusetts. 
Hawley  schist,  Emerson.     Geol.  Soc.  Am.,  Bull.,  vol.  vii,  p.  5.     1895. 

(■ambrian(?).     Massachusetts.     Part.  syn.  Stockbridge  liniej^toiie. 
Hawley  schist,  Emerson.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxix,  pp.  16^^171.     1898. 

Silurian.     Massachusetts.     Included  in  Ix)wer  Silurian. 
Hawley  schist,  Emerson.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  50.    1898. 

Silurian.     Massachusetts. 
Hawpatch  glacial  gravel,  Elrod.      Indiana  Dei>t.  (tcoI.  and   Nat.  Hist.,  lltli  Ann. 
Rept,  1881,  p.  156.     1882. 

Indiana. 
Hawthorne  beds,  Dall.     Wagner  Free  Inst.  Sci.,  Trans.,  vol.  iii,  pt  ii,  p.  209. 
1892. 

Miocene.     (Georgia  and  Florida)?    Inciuded   in  Ch\po\a  ev>och,  CVi«AXa\\ooe\i^^. 
group. 
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Hawthorne  be«l«.  Dtll  aii*l  Hjinia.     U.  S.  Ged.  Sorv..  BolL  No.  M.  p.  107.     1892. 

Tertiary.     FT«>rula.     Indmleil  in  Mioeene,  Chattabouefaee  gnMipt 
Hay  Creek  f«>rmation.  Jenney.    V.  S.  GeoL  Sorv..  19ch  Ann.  Bept..  pi.  ii,  pp.  568-^7, 
5^3,     1899. 

CreCaoe«>ci5.     S:*ath  Dakota.     Indmleil  in  Dakota  gnMipt 
Hay  Crvek  o:^]  formatioD.  Ward.     T.  S.  GcoL  Snrr..  iMi  Ann.  Bept.,  pt.  iL  p.  593. 

Cnecace«Mfi^     S<Mith  1>ikota. 
Hayes  Biver  be^fe.  Sporr.     U.  S.  Geol.  Sorv..  SOlli  Ann.  BepC.  pi.  vii,  pp.  172-173, 
154.     IVVO. 
Tertiarv.     Abb^ka.     Inclnd^i  in  Neoeene. 
Haxel  «Ute,  Keith.     U.  S.  l^M.  Sorv..  GeoL  Atlas  of  U.  Su,  Folio  No.  Id.     1896. 

Tenne^t^ee.  North  Carolina.     Inclndeit  in  iVoee  groop. 
Haalet  sumIs,  Clark.  Basq;  an<l  Shattock.    GeoL  Soe.  .\m.,  BolL.  roL  viii,  pp.  315, 
32Si.     1?«*7. 
CretaiVkHt^.     Ne«  Jer«ev.     Inclmle*!  in  Matavan  iomtation. 

m 

Hazlet  $an.l.  Clark.  Ba^  an*t  Shattnek.     N.  J.  GeoL  Sorr..  BepC.  1897.  pp.  178-179. 
1>5^. 
Cretace^Hts.     Nev  Jerf^y.     Im'iixleai  in  Matavan  formation. 
Helderber^  limestone  gn  *u|».  Mather.    N .  Y .  i W^.  Sorr. .  4th  Ann.  Bepl. ,  pp.  23&-246. 
1<40. 
I>e\Y»n3aii.     New  York. 
HoHieri^re  Isnit^ooe  series.  Mather.     N.  Y.  GeoL  Sorr.,  5th  Ann.  BepC,  pp.  85-89. 
1>41. 
1  Vv«^niaii.     New  Y^m^.     Inclnde?  Seoera.  Comifnoas  and  Onondaga  limestonee, 
^>7i>kanv.  SmtelU  lin)e$toDe,  IVUhTris  sliale.  and  IVntarnerop  limestone. 
H.->K-H«t-n:  lime!?tt»ne  smHi}\  Hall.     Am.  J^Mir.  ScL.  1^  ser..  tviL  xliL  p.  57.     1842. 

New  Y-'rk. 
Hv".it-rV-'\r  5y?:t-n>.  C-nrshi.     Phil.  A^-a.:.  N*t.  Sci..  Joor.  vol.  viii.  pp.  233-234.     1842. 

Ir.o'.i:  :•>  Mi  :i't-  S:'-.ir.an. 
Ut-\  !vr>rc  ::v:-:..r..  MaThvr.     <»t^  '..     f  N.  Y.,  r<.  i.  ;>p.  :v24-vv!i3.     l>4:x 
Paltr^j  ••o-      Nvw  Y>rk-     Iri^-'::it'»?  ::;  Ntm   Yr«rk  <\-^eni.      Inclmies:  Comiferous 
l:::.r>:  «i-  =  >^-:u\^  'iiiifSt-iH^  >t*o::uni<  I;:i>e!j^.>nT\  Om^ndaea  linie!!tone=<irav 
>:*irT\  .-.lit-*':,  ne,  n.  *;.>hAr;i' irri:,  i  Ai>ii-s3i";":  ^:=Cix*ktail  crit  of  Dr.  Eight, 
« ♦n-kjir.\  sAivis-ii-nt  =\Vh::r  sA:>i<:v»ne  !<^  N.i.  vii.  IV.  Kept..  iVellhyris  shaly 
:v.  f^:.»r.r  =  !sr.:t;:.^  ':r.xs:.'rir,  >3\ayT>-  V.n;f*jone -•!  ^Vebharxl,  Delthyris*  s«halo5J, 
OA:^ki^.  <iiA'v  j:r.;<^  -r.o.  I\r.ra-^..tn55  '::vres:.iix-=N*v  vi.  I^enn5Tlvania  Survev, 
WsTtT  nnitrsi.-r.t^TrniA  n:.::*-  1  ;::•<>:  or.  t-,  ai3-:  Hy^lTanlic  liraerook  of  Eaton. 
H.    krw  i:\>:   n,  Kn.r..   :>.     Acr^      •:  N    Y  ,  xV.  i.  pjx.  1,^3-1?9.     184^. 
Nv^  V^rk.     I::^  >.j  u->vV.'r.TAs:;a  sa  :  cr*.  ••.::';  >!jir*:ii3>  mater  lin^e  and  jshaU^:  Penta- 
!r.in;s.  IV.iV.xr.s,  .h:-;.:   K.y*. ri:v.x.  ".:■  f>t •:•.■*•<;  i»ri<kany  r^andstone;  Cauda-galii 

lit  lKtUtc  :iai^rii"s.  rpi**'^-    Hii""..      Fx^:or  Ai-si  Whitney'?  Kept,  on  Geol.  of   I^ke 

1  V\  v^r. :,-i:: .     I *sko  S:i : vr: v  r  Twi^^r., 

« 

Ht    it  r\  T>:  Si  ntv,  Vint  r.  Ha':      An.  Jtv.ir.  S.^^-,  2ii  st^r.,  wM.  xvii,  pp,  193-194,     1854. 
Hi -itrlHri:.  Tpixr.  Mixk      M.\  Im\ ';.  Si^ta  ,  l>ii  an^l  2d  Ann.  Bepts..  pt.  ii,  p.  103. 

Ht  lit  rlxTv.  rpivr,  HaV.-     Ivm*  iyxm..  Snr\.,  xv.l.  i.  pt^  i.  i^  81-84.     1858. 

//c*Aic*r?»7v.c^^j:iv  H.hIi      l\*!ivmvw.^\  »^!  N    Y-,  vol.  iii,  pi.  i,  pp.  97-9^     1859. 
^^^inain.     AVw  York. 
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Helderberp,  Lower,  Safford.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxi,  p.  208.     1860. 
Silurian.    Tennessee.    Exact  eyn.  Lower  Helderberg(?)   called   Gray  crinoidal 
limestone. 
Hehlerberg  limestone,  Upper,  Hitchcock.     Geol.  of  Vt.,  vol.  i,  pp.  447-451.     1861. 

Devonian.     Vermont. 
Ilelderberg  group,  Ix)wer,  Logan.     Can.  Geol.  Surv.,  Kept.,  1843-1864,  pp.  345-352. 
1863. 
Upper  Silurian.     Canada.     Includes  Water-lime  group;  Pentamerous  limestone; 
Delthyris  shaly  limestone;  Encrinal  limestone;  and  Up|)er  Pentamerous  lime- 
stone. 
Helderberg  group,  Lower,  Chapman.     Can.  Inst,  new  ser.,  vol.  viii,  pp.  439-440. 
1863. 
Silurian.     Canada.     Included  in  Upper  Silurian. 
Ilelderberg  group.  Hall.     Paleontology  of  N.  Y.,  vol.  iv,  pt.  i,  pp.  1-4.     1867. 

Sihirian.     New  York. 
IIelderl)erg,  Lower,  Cook.     Geol.  of  N.  J.,  pp.  158-159.     1868. 

Silurian.     New  Jersey. 
Helderberg  limestone,  Lower,  Worthen.     111.  Geol.  Surv.,  vol.  iii,  pp.  25-26,  36-37. 
1868. 
Silurian.     Illinoiy. 
Helderberg,  I^wer,  Safford.     Geol.  of  Tennessee,  pp.  322-328.     1869. 
Silurian.     Tennessee.     Exact  syn.  Lower  llelderVwrg  of  New  York. 
Helderberg,  Lower,  Worthen.     Am.  Assoc.  Adv.  Sci.,  Proc,  vol.  xix,  p.  175.    1870. 

Sihirian.     Illinois. 
llelderl>erg  series,  Dana.     Am.  Jour.  Sci.,  3d  ser.,  vol.  vi,  pp.  339-.'552.     1873. 

Silurian.     Massachusetts,  Connecticut. 
Helderberg,  Newberry.     Ohio  Geol.  Surv.,  vol.  i,  pt.  i,  pp.  63,  104.     1873. 

Silurian.     Ohio. 
HeUlerl)erg  group.  Lower,  Hall.     Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xxii,  p.  321.    1873. 
Silurian.    New  York,  Mississippi  Valley.     Includes  Upper  Pentainerus  and  nhaly 
limestone,  Ix)wer  Pentamerus  and  Tentaculite  limestone. 
Helderberg  limestone,   Lower,  Killebrew  and  Safford.     Resources  of  Tenn.,  p.  39. 
1874. 
Silurian.     Tennessee.     Included  in  I»wer  Helderlwrg  i>eriod. 
Helderl)erg  .«<trata,  Hitchcock.     Am.  Jour.  Sci.,  3d  ser.,  vol.  vii,  pp.  476,  5')7-5()8. 
1874. 
Silurian.     New  Hampshire. 
Helderberg,  Orton.     Ohio  Geol.  Surv.,  vol.  ii,  pp.  615,  643.     1874. 

Silurian.     Ohio.     Included  in  Up] )er  Silurian.     Includes  Water  lime. 
Helderberg,  Ix)wer,   Hall.     Kt^ents  Univ.  of  N.  Y.,  27th  Ann.  Rej)t.,  i)p.  117-131. 
1875. 
Silurian.     New  York.     Inclu<leH  Tentiiculitc  lime.«tone,  Lower  Pentamerus  lime- 
stone, shaly  limestone,  Upi>er  Pentamerus  or  Scutella,  and  Limestone  fornia- 
ticm  no.  vi  (Pa.). 
Helderberg,  Hotchkiss.     A  Geographical  and  Political  Summary  of  Virginia.     1876. 
U{>per  Silurian.     Virginia.     Kxact  synn.  Pre-Meridian.     (Formation  vi,  Rogers. ) 
Helderberg,  Ixjwer,    Barrett.     Lyceum  of  Nat.  Hist,  of  N.   Y.,  Annals.,  vol.    xi, 
pf).  290-299.    1876. 
Silurian.     New  York. 
Helderberg  formation,  Dana.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xiv,  pp.  379-387.     1877. 

Silurian.     Massachusetts,  Vermont. 
Helderberg  series,  Hitchcock.     (Jeol.  of  New  Hamp.,  i)t.  ii,  pp.  325-342,  444.     1877. 
I>evoijian.     Ncjv  Hampshire. 
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Helderberg,  Lower,  Ash  burner.     Am.  Phil.  Soc.,  Proc.jvoL  xvi,  pp.529, 555.     1877. 

Silurian.     Appalachian  region.     Includes  Lewi8town*(Pre-Meridian)  limestone. 
Helderberg  limestone,  Ix>wer,  Chamberlin.     Geol.  of  Wis.,  vol.  ii,  p.  390.     1877. 

Upper  Silurian.     Wisconsin. 
Helderberg,  Upper,  Ash  burner.     Am.  Phil.  Soc.  Proc.,  vol.  xvi,  pp.  529,  553.     1877. 

Devonian.     Appalachian  region.     Exact  syns.  Post-Meridian,  Comiferous. 
Helderberg,  Ix)wer,  Hussey.     Ohio  Geol.  Surv.,  vol.  iii,  p.  445.     1878. 

Silurian.     Ohio.     Exact  syn.  Water  lime. 
Helderberg,  Lower,  Orton.    Ohio  Geol.  Surv.,  vol.  iii,  p.  600.     1878. 

Silurian.     Ohio.     Exact  syn.  Water  lime. 
Helderberg,  Upper,  Hall.     Albany  Inst,  Trans.,  vol.  ix,  pp.  169-175.     1879. 

Devon  ion.     Ohio. 
Helderberg,  I>ower,  Stevenson.     Am.  Phil.  Soc.,  Proc.,  vol.  xix,  p.  98.     1880. 

Silurian.     Virginia. 
Helderberg,  Lower,  Piatt.     2d  Pa.  Geol.  Surv.,  Kept.  T.,  pp.  37-41.     1881. 

Silurian.     Pennsylvania.     Exact  syn.  I^wiston  limestone. 
Helderberg  group.  Lower,  Miller.     Cin.  Soc.  Nat.  Hist,  Jour.,  vol.  iv,  no.  iv,  pp.  274, 

292.     1881. 
Helderberg,  Upper,  Piatt.     2d  Pa.  Geol.  Surv.,  Kept.  T,  pp.  34-35.     1881. 

Devonian.     Pennsylvania. 
Helderl)erg  group.  Upper,  Miller.     Cin.  Soc.  Nat.  Hist,  Jour.,  vol.  iv,  no.  iv,  p.  291. 

1881. 
Helderberg  limestone.  Lower,  Englemann  and  Worthen.     Econ.  Geol.  of  111.,  vol.  i, 
pp.  463-464.     1882. 

Silurian.     Illinois.     Exact,  syn.  Niagara  of  Northern  Illinois. 
Helderberg,  Lower,  Stevenson.     2d  Pa.  Geol.  Surv.,  Rept.  T*,  pp.  87-89.     1882. 

Silurian.     Pennsylvania. 
Helderberg,  Ix)wer,  WhiU*.     2«l  Pa.  Geol.  Surv.,  Rept  G«,  pp.  127-147.     1882. 

Silurian.     Pennsylvania.     Inciudes  Stonnville  shales,   Det'ker   Ferry   limestone, 
Boysardville  limestone,  and  Poxono  Island  shales.     Exact  syn.  No.  vi. 
Helderberg,  Upper,  Wliite.     2(1  Pa.  Geol.  Surv.,  Rept  G«,  pp.  116-122.     1882. 

Devonian.     Pennsylvania.     Int^huled  in  No.  viii.     Includes Corniferous  limestone, 
and  Cauda-galli  j^rit. 
Helderberg  period,  Chamberlin.     (ieol.  of  Wis.,  vol.  i,  p.  178.     1883. 

Silurian.     Wisconsin.      In('lu(le<l  in  Ui)per  Silurian.      Includes  Oriskany,    Lower 
Helderberg,  and  Salina. 
Hel<lerberg,  Lower,  Chani])erlin.     (Jeol.  of  Wis.,  vol.  i,  p.  197.     1883. 

Silurian.     Wisconsin.     Included  in  U|)|>er  Silurian. 
Hel<lerberg,  Lower,  Hall.     Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xxxi,  p.  48.      1883. 

Silurian.     New  York. 
HelderlH-rg,  Lower,  White.     2d  Pa.  (ieol.  Surv.,  Rept.  G',  pj).  87-110.     1883. 

Silurian.     Pennsylvania.     Includes   Storm ville.  Bastard,  and    Bossardville    lime- 
stones, Salina  series.     Exact  syn.  No.  vi. 
Helderberg,  Lower,  ChanilH-rlin.     (Jeol.  of  Wis.,  vol.   i,  pp.   197-200.     1883. 

tapper  Silurian.     Wisconsin. 
Helderberg,  Lower,  Glaypole.     2d  Pa.  (Jeol.  Surv.,  Rept  F*,  pp.  58-62.     1885. 

Silurian.     Pennsylvania.     Includes  Ix^wistown  (Bossardville)  limestone. 
Helder])erg,  I^jwer,  Williams.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xxxi,  p.  139.     1880. 

Silurian.     New  York. 
Helderl)erg,  Lower,  Williams.    Am.  Assoc.  .Ulv.  Sci.,  Proc.,  vol.  xxxiv,  p.  235.     1886. 

Silurian.     New  York. 
Helderberg,  Lower,  Williams.     Am.  Asssoc.  Ad.  Sci.,  Proc,  vol.  xxxv,  p.  214.      1887. 

Silurian.     New  York. 
IIel(lerl)er}r,  Lowe;-,  Williams.     N.  Y.  State  Geol.,  Rept,  1886,  pp.  10-12.     1887. 
Devonian.     New  York. 
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Helderberg,  I»wer,  Clarke.    N.  Y.  State  Geol.,  Rept.,  1888,  pp.  82-91.     1889. 

Devonian.    New  York. 
Helderberg  series,  Lower,  Orton.     U.  8.  Geol.  Surv.,  8th  .Vnn.  Kept.,  pt.  ii,  p.  563. 
1889. 
Silnrian.    Ohio,  Indiana.    Includes  Water  lime,  and  CliCf  limestone. 
Helderberg,  limestone,  Upper,  Orton.     U.  S.  Geol.  Surv.,  8th  Ann.  Rei)t.,  pt.  ii,  p.  568. 
1889. 
Devonian.    Ohio,  Indiana.    £xact  syn.  Comiferous. 
Helderberg  group,  Lower,  Miller.     N.  A.  Geol.  and  Pal.,  p.  56.     1889. 
Helderberg  group.  Upper,  Miller.     N.  A.  Geol.  and  Pal.,  p.  59.     1889. 
Helderbeig  formation,  Lower,  Orton.     Ohio  Geol.  Surv.,  3d  Organization,  let  Ann. 
Rept,  pp.  21-23.     1890. 
Silurian.     Ohio.     Exact  svn.  Water-lime  formation. 
Helderbeig,  Lower,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  52.     18JK). 
Silurian.     Arkansas.     Includes  Pentamerus,  Catskill,  Encrinal,  and  Tpixr  Pen- 
tamerus  limestones.     Part  syn.  Water-lime  group. 
Helderl)erg  limestone.  Upper,  Orton.    Ohio  Geol.  Surv.,  3<l  Organization,  Lst  Ann. 
Rept,  pp.  24-26.     1890. 
Devonian.     Ohio.     Includes  Ck)lumbus  and  Delaware  limestones. 
Helderberg,  Lower,  Phinney.    U.  S.  Geol.  Surv.,  11th  Ann.  Rept,  pt  i,  p.  633.    1S91. 

Silurian.     Indiana. 
Helderberg,  Lower,  D'lnvilliers.    2d  Pa.  Geol.  Surv.,  Rept.  F*,  pp.  54-61.     1891. 
Silurian.     Pennsylvania.     Includes  Lewistown  limestone.     Kxart  svn.  No.  vi. 
Helderberg,  Upper,  Phinney.    U.  S.  Geol.  Surv.,  11th  Ann.  Rept.,  pti,  p.  635.     1891. 

Devonian.     Indiana. 
Ilelderlxjig,  l-iower,  Prosser.     Roch.  Acad.  S(!i.,  Proc,  vol.  ii,  pp.  50-124.     1892. 

Silurian.     New  York. 
Helderberg,  Upper,  Prosser.     Roch.  Acad.  Sci.,  Proc.,  vol.  ii,  pp.  50-124.     1892. 

Devonian.     New  York. 
Helderl)erg,  Williams  and  Clark.     Maryland;  its  Resources,  Industries,  and  Institu- 
tions, p.  70.     1893. 
Devonian.     Maryland.     Part.  syn.  No.  vi. 
Helderberg  limestone,  Darton.     Geol.  Soc.  Am.,  Bull.,  vol.  viii,  pp.  367,  37H.     1894. 

Silurian.    New  York. 
Helderberg  limestone,  Darton.     N.  Y.  State  Geol.,  13th  Ann.  Kept.,  \>\k  21)4-206, 
211-216.     1894. 
Devonian.     New  York.     Includes  Upper  shaly  l>ed8,  S<utella,   IVntamerus,  and 
Tentaculite  l>eds. 
Helderberg,  Upper,  Prosser.     U.  S.  Geol.  Surv.,  Bull.  No.  120,  p.  7S.     1S94. 

Devonian.     New  York,  Pennsylvania.     lnclnde<l  in  C'orniferons  ( Lower  Devonian. ) 
Helderl)erg,  Upper,  Lincoln.     N.  Y.  State  (ieoL,  14th  Ann.  Kept.,  pp.  87-92.     1S95. 

Devonian.     New  York.     Includes  Onondaga,  Corniferouf,  Senera. 
Hehlerberg,  Upper,  Bishop.     N.  Y.  State  (Jeol.,  15th  Ann.  Kept.,  p.  3i:'>.     1S1)7. 

Devonian.     New  York.     Includes  Om  ndaga  and  (.  orniferou.s  liMle^tone.«. 
Helderberg  group,  Lower,  Luther.     N.  Y.  State  Cieol.,  15lli  Ann.  Kept.,  pp.  2H7-274. 
1897. 
Silurian.    New  York. 
Helderbeig  group.  Upper,  Luther.     N.  Y.  State  (ieol.,  15th  .\nn.  Kept.,  pj).  275-179. 
1897. 
Silurian.    New  York. 
Helderbeig  limestones,  Ries.     N.  Y.  State  Geol.,  15th  Ann.  Kept.,  vol.  i,  p.  401. 
1897. 
Silurian.     New  York. 

Bull.  191—02 13 
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Helderberg,  Clark.    Md.  Geol.  Surv.,  vol.  iii,  pp.  97,  98.     1899. 
Devonian.     Maryland.     Part.  syns.  Lewistown. 

•  .  _ 

Helderberg,  Lower,  Girty.     U.  8.  Geol.  Surv.,  19th  Ann.  Rept,  pt.  iii,  pp.  546-550. 
1899. 

Silurian.     Indian  Territory. 
Helderbergian,  Clarke  and  Schuehert.    Science,  new  ser.,  vol.  x,  pp.  87H-877.    1899. 

Devonian.    New  York.    Includes  Coeynians  limestone,  New  Scotland  beds,  Becraft 
limestone,  Kingston  IhkIs. 
Helderberg,  Schuehert.     Geol.  Soc.  Am.,  Bull.,  vol.  xi,  pp.  269-278.     1900. 

Devonian.    General. 
Helderberg  formation,  O'Harra.     Md.  Geol.  Surv.,  Allegany  County,  p.  94.     1900. 

Devonian.     Maryland. 
Helena  limestone,  Walcott.     (leol.  Soc.  Am.,  Bull.,  vol.  x,  pp.  199,  207.     1899. 

Algonkian,  Pre-Cambrian.     Montana.     Included  in  Belt  terrane. 
Hellem  (juartzite,  Lesley.    2d  Pa.  Geol.  Surv.,  Final  Rept,  vol.  i,  pp.  166  et  seq. 
1892. 

Cambrian.     Pennsylvania. 
Hemlock  formation,  Clements.    U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxvi,  pp.  73-154.   1899. 

Michigan.     Include<l  in  Lower  Iluronian  series. 
Hemlotrk  formation,  Clements  and  Smyth.     U.  S.  Geol.  Surv.,  19th  Ann.  Rept, 
pt  iii,  pp.  45-63,  133.     1899. 

Algonkian.     Michigan.     Includes  Bone  Lake  schists. 
Hemlock  formation,  Smyth.    U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxvi,  pp.  440-446.    1899. 

Michigan. 
Hemlock  formation,  Van  Hise.     U.  S.  Geol.  Surv.,  19th  Ann.  Rept.,  pt.  iii, p.  16.    1899. 

Algonkian.     Michigan.     Included  in  Ix)wer  Huronian. 
Henrietta  limestones,  Haworth.     Kan.  Univ.  Geol.  8ur\' ,  vol.  iii,  p.  85.     1898. 

Carl)oniferou8.     Kansas. 
Henrietta  formation,  Marbut.     Mo.  Geol.  Surv.,  vol.  xii,  jit.  n,  pp.  33,  34-36,  119, 
121-159,  209,  212,  2()8,  271-273.     1898. 

UpjxT  Carl)onifcroufi.     Missouri.     Inchideil  in  Dt^  Moines  series. 
Henrietta,  Bain  and  lA»onard.     Geol.  Soc.  Am.  Bull.,  vol.  x,  p.  11.     1899. 

Upper  Oarl)oniferouH.     Missouri.     Exact  syn.  Appanoose.     Part.  syns.  Pawnee 
and  Oswego  of  Kansas. 
Henrietta  limestones,  Keyes.     Iowa  Acad.  Sci.,  Proc.,  vol.  vii,  p.  84.     IJKX). 

Carboniferous.     Mississippi  Valley.     Included  in  Coal  Measures. 
Henrys  Fork,  Powell.      U.  S.  Geog.  and  Geoli  Surv.,  Geol.  of  Uinta  Mts.,  pp.  40, 
50,  153.     1876. 

Creta(!eous.     Utah. 
Henrys  Fork  group,  Peale.     U.  8.  Geol.  an<l  Geog.  Surv.  of  Terr.,  9th  Ann.  Rept., 

%      p.  89.     1877. 

Cretaceous.     Colorado.     lnchi;le<l  in  Dakota. 
Henrys  Fork  grouj),  Gill)ert.     U.  S.  (ieog.  and  Geol.  Surv.,  Rept.  on  Henry  Moun- 
tains, p.  4.     1877. 

Cretaceous.     Utah. 
Hermansville  limestone,  Van  Hise  and  Bayley.      U.  S.  Geol.  Surv.,  Geol.  Atlas  of 
i;.  S.,  Folio  No.  62.     1900. 

Cam])rian  an<l  Silurian.     Michigan. 
Hermosa  formation,  Cross  an<l  Spencer.     U.  S.  Geol.  Surv.,  2l8t  Ann.  Rept.,  pt,  ii, 
p.  48.     1900. 

Carl)oniferous.     Colorado. 
Hesse  sandstone,  Keith.     U.  S.  (leol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folios  Nos.  16,  25. 
1895,  1896. 

Cambrian.     Tennessee  and  Nortii  Carolina. 
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ickxnan  group  (?),  Loughridge.     Ky.  Geol.  8urv.,  Jackson  Purchase  Region,  pp. 
37-41.     1888. 
.   Eocsene.     Kentucky. 
Hickman  group,  Clark.     U.  S.  Geol.  Surv.,  Bull.  No.  8:i,  p.  71.     1891. 

Tertiary.     Kentucky.    Included  in  Eocene. 
Hickoxy  series,  Comstock.    Texas  Geol.  8urv.,  1st  Ann.  Kept.,  pp.  285-286.     1890. 

Cambrian.    Texas.     Included  in  Lower  Cambrian (?). 
Hickory  series,  Dumble.    Texas  Geol.  Surv.,  1st  Ann.  Rept.,  pi.  iii,  p.  Ixi.     1890. 

Cambrian.     Texas. 
Hickory,  Walcott.     U.  S.  Geol.  Surv.,  Bull.  No.  81,  p.  246.     1891. 

Cambrian.     Texas. 
Hickory  series,  Comstock.     Texas  Geol.  Surv.,  2d  Ann.  Rept.,  p.  564.     1891. 

Cambrian.     Texas.    Included  in  Lower  Cambrian. 
Hi^h  Park  lake  beds,  Cros.^.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  7. 
1894. 

Included  in  Eocene.     Colora<lo. 
Hi^h  Rock  sandstone,  Ashley.     Indiana  Dept.  Geol.  and  Nat.  Resources,  23d  Ann. 
Rept,  1898,  p.  113.     1899. 

Carboniferous.     Indiana. 
Hi^hbrid^e  limestone,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio 
No.  46.     1898. 

Silurian.     Kentucky. 
Highland  moraine,  Elftman.     Am.  Geol.,  vol.  xxi,  pp.  92-93.     1898. 

Pleistocene.     Minnesota. 
Highland  Afchean,  Britton.     St^h.  of  Mines  Quart.,  vol.  ix,  pp.  33-37.     1887. 

New  Jersey.     Includes  Gneissic  and  Schistose  group,   lron-l)eHring   group,  and 
Massive  group.     Part.  syn.  Laurentian. 
Hillsboro  sandstone,  Orton.     Ohio  Geol.  Surv.,  Rept.  Prog.,  in  1870,  pp.  271,  301. 
1871. 

Silurian.     Ohio.     Included.in  Niagara  series. 
Hillsboro  sandstone,   Orton.      Ohio  Geol.   Surv.,  Prelim.    Rept.,    Petroleum  aiid 
Inflammable  Gas,  p.  21.     1886. 

Ohio.     Included  in  Niagara  series. 
Hillsboro  sandstone,  Orton.     Ohio  Geol.  Surv.,  vol.  vi,  pp.  4,  13.     1888. 

Upper  Silurian.     Ohio.    Included  in  Niagara  group. 
Hi]lslx>ro  sandstone,  Orton.     Ohio  Geol.  Surv.,  3d  Organization,   Ist  Ann.  Rept., 
p.  20.     1890. 

Silurian.    Ohio.     Included  in  Niagara  group. 
Hillsboro  sandsUme,  Orton.     Ohio  Geol.  Surv.,  vol.  vii,  pp.  4,  11.     1893. 

ITpfKjr  Silurian.     Ohio.     Included  in  Niagara  group. 
Hinchxnan  tuff,  Diller.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  372.     1892. 

Jurassic.     California.     Included  in  Corallian-Jurassic. 
Hini'hman  tuff,  Hyatt.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  413.     1894. 

Jurassic.    California.     Included  in  Corallian. 
Hinckley  sandrock,  Winchell.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept, 
vol.  ii,  p.  xxii.     1888. 

Minnesota. 
Hinckley  sandstone,  Keyes.     Iowa  Geol.  Surv.,  Ist  Ann.  Rept.,  vol.  i,  p.  23.     1893. 

Cambrian.    Iowa.     Included  in  St.  Croix  sandstone. 
Hinckley  sandstone,  Winchell.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept.,  vol. 
iv,  p.  16.     1899. 

Cambrian.     Minnesota. 
Hindostan  whetstone.  Kindle.     Indiana  Dept.  Geol.  and  Nat.  Res<;urce8, 20th  Ann. 
Rept,  1895,  p.  336.     1896. 

Indiana. 
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Hinsdale  gneiss  and  limestone,  Emerson.     U.  S.  Geol.  Stirv.,  Geol.  AtUuB  of  U.  S., 
Hawley  sheet.     1892. 
Algonkian.    Massachusetts.     Part.  syn.  Stamford  gneiss. 
Hinsdale gneissand  limestone,  Emerson.   U.  S.  Geol.  Surv.,  Mon.,  vol.  xxix,  i^. 24-26. 

1898. 
A  Igon  k  ian .     Massach  usetts. 
Hinsdale  gneiss  and  limestone,  Emerson.     U.  8.  Geol.  Surv.,  Bull.  No.  169,  pp.  22-32. 
1899. 
rre-Cambrian.    Massachusetts. 
Hinsdale  gneiss  and  limestone,  Emerson.     U.  S.  Geol.  Surv.,  Bull.  No.  159,  pp.  22-32. 
1899. 
Pre-Cambrian.     Massachusetts. 
Hinton,  Dumble.    Texas  (leol.  Surv.,  Ist  Ann.  Rept.,  pi.  iii.     1890. 

Silurian.    Texas.     Includetl  in  San  Saba  series. 
Hinton  division,  Comstock.    Texas  Geol.  Surv.,  1st  Ann.  Rept.,  pp.  302-303.     1890. 

Silurian.    Texas.     Includetl  in  San  Saba  series. 
Hinton  formation,  Campbell  and  Mendenhall.     U.  S.  Geol.  Surv.,  17th  Ann.  Rept., 
pt.  ii,  p.  487.     1896. 
Carboniferous.     West  Virginia.     Exatrt  syns.  Greenbrier  shale,  No.  xi  of  Rogers. 
Hinton,  Campl)ell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  26.     1896. 

Carl)oniferou8.     Virginia,  West  Virginia. 
Hinton  formation,  Camplnjll.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  44. 
1897. 
Carl)oniferou8.     Vii>jinia  and  West  Virginia.     Part  syns.  No.  xi,  Greenbrier  shale. 
Hog  Creek  lieil,  Drake.     Texas  (leol.  Surv.,  4th  Ann.  Rept,  p.  397.     1893. 

Carl)oniferous.     Texas.     Include<l  in  Canvon  division. 
Hogback  sandstone,  Middle,  Powell.     IJ.  S.  (teog.  and  Geol.  Sur\\,  Geol.  of  Uinta 
Mountains.,  pp.  40,  48,  155.     187(5. 
Cretaceous.     Utah.     Inciude<i  in  Point  of  Rock^-. 
ll()gl)ack  sandstone,   rp|xT,  Powell.     U.  S.  Geog.  and  Geol.  Surv.,  Geol.  of  Uinta 
Mountains,  pp.  40,  48,  155.     1H7(). 
Cretaceous.     Utah.     Inclndnl  in  Point  of  Rocks. 
Holiknuk  scries,  Spurr.     IJ.  S.  (tcol.  Surv.,  20th  Ann.  Rept.,  pt.  vii,  pp.  159^161, 182. 
MKK). 
Cretaceous.     Alaska. 
Holland  sandstone,  ( )rton.     Ohio  (icol.  Surv.,  .'id  Organization,  1st  Ann.  Rept.,  p.  24. 
1890. 
Silurian.     Ohio.     FiXact  syns.  Monclova  sandstone,  Sy  I  van  ia  sandstone. 
Holocene,  Perry.     Boston  Soc.  Nat.  Hist.,  Pr<M*.,  vol.  xv,  1872-73,  p.  55.     1872. 

New  Kngland.     Included  in  Tertiary. 
Holyoke  formation,   Wadsworth.     Mich.  Geol.  Surv.,  Rept.  State  Board  for  1891, 
1892,  pp.  an,  64,  ()(),  S4,  127.     189.']. 
Azoic  or  Archean.     Micliigan.     Exact  syn.  UpiH'r  Marquette  serie«<.     Part.  syn. 
Taconic  formation  in  Michigan, 
llolyoke,  Vail  Ilise.     (Jeol.  Soc.  Am.,  Hull.,  vol.  v,  p.  (5.     1893. 

Archean.     Michigan.     Included  in  Maninette. 
Home  Creek  IkmI,  Drake.     Texas  (Jcol.  Surv.,  4th  Ann.  Rept.  i>p.  398-399.     1893. 

Carboniferous.     Texas.     Includetl  in  Canvon  division. 
Homewood  sandstone,  Piatt.     2d  Pa.  Geol.  Surv.,  Rept.  H*,  p.  324.     1880. 

CarlK:)niferons.     Pennsylvania.     Included  in  Pottsville  conglomerate. 
Uomewooii  sandstone.  White.     U.  S,  Geol.  Surv.,  Bull.  No.  65,  p.  199.     1891. 
Carlxmiferous.     Oliio,  Pennsylvania,  West  Virginia.     Included  in  Pottsville  con- 
glomerate series. 
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Homewood  sandstone,  Orton.    Ohio  Geol.  Surv.,  vol.  vii,  p.  36.     1893. 

Carboniferous.    Ohio.     Included  in  conglomerate  group. 
Honaker  limestone,  Campbell.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No. 
44.     1807. 

Cambrian.    Virginia  and  West  Virginia. 
Honaker  limestone,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  59. 
1899. 

Cambrian.    Virginia  and  Tennessee. 
Honeadale  sandstone,  White.    2d  Pa.  Geol.  Sur\'.,  Kept.  G*,  pp.  66-68.     1881. 

Devonian.     Pennsylvania.     Included  in  Cat^kill. 
Hone»lale  sandstone,  White.     2d  Pa.  Geol  Surv.,  Kept.  G«,  pp.  97-98.     1882. 

Devonian.     Pennsvlvania.     Included  in  Catskill. 
Hones<lale  sandstone,  Lesley.     2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  ii,  p.  1580.     1892. 

Devonian.     Pennsylvania.     Included  in  Cati^kill,  No.  ix. 
Honesdale  sandstone,  Prosser.     U.  S.  Geol.  Surv.,  Bull.  No.  120,  p.  78.    1894. 

Devonian.     New  York,  Pennsylvania.     Included  in  Catskill  (Upi^r  Devonian). 
Hooaac  schist,  Emerson.     U.  S.  Geol.  Sur\\,  Geol.  Atlas  of  U.  S.,   Flawley  Kheet. 
1892. 

Silurian  or  Cambrian.     Massachusetts.     Part.  syn.  Stockbridge  limestone,  upper 
part. 
Uoosac  schist,  Wolff.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxiii,  pp.  23,  59,  69,  72,  80,  81, 
82,  87,  88.     1894. 

Siluro-Cambrian.     Massachusetts. 
Hoosac  Hchists,  Emerson.    Geol.  Soc.  Am.,  Bull.,  vol.  vii,  p.  5.     1895. 

Cambrian  (?).    Massachusetts.     Part.  syn.  Sto(!kbridge  limestone. 
Uoosac  schist,  Emerson.     U.  S.  Geol.  Surv.,  Cieol.  Atlas  of  U.S.,  Folio  No.  50.     1898. 

Silurian.     Massachusetts. 
Hoosac  schist,  Emerson.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxix,  p.  66-75.     1898. 

Silurian.     Massachusetts.     Included  in  Lower  Silurian. 
Hoosac  schists,  Emerson.     U.  S.  Geol.  Surv.,  Bull.  No.  159,  pp.  81-83.     1899. 

Silurian.     Massachusetts. 
Hoover  divinion,  Comstmtk.     Texas  Geol.  Surv.,  Ist  Ann.  Rept.,  pp.  298-301.     1890. 

Silurian.    Texas. 
Hop  Brook  limestone,  Emerson.     U.  S.  Geol.  Surv.,  Bull.  No.  159,  j).  52.     1899. 

Pre-Cambrian.     Massachusetts. 
Hopewell  sandstone.  Ami.     Can.  Rec.  Sci.,  vol.  viii,  p.  162.     UKX). 

Carboniferous.     Canada. 
Hordes  Creek  l>ed,  Drake.     Texas  Geol.  Surv.,  4th  Ann.  Rei)t.,  p.  422.     1893. 

CarlK>niferous.     Texas.     Included  in  Albany  division. 
Horse  Creek  clay  and  shales,  Drake.     Texas  Cieoi.  Surv.,  4th  Ann.  Rept.,  p.  379. 
1893. 

Carboniferous.     Texas.     Included  in  Strawn  division. 
Horse  Creek  IxhI,  Drake.     Texas  Geol.  Surv.,  4th  Ann.  Rept.,  p.  419.     1893. 

Carboniferous.     Texas.     Included  in  Cisco  division. 
Horsepen  group.  White.     Geol.  Soc.  Am.,  Bull.,  vol.  vi,  p.  316.     1895. 

Upper  Cart)oniferous.     West  V'lrginia.     Included  in  Pottsville  formation. 
Horaetown,  Becker.     U.  S.  Geol.  Surv.,  Bull.  No.  19,  p.  20.     1885. 

California. 
Horsetown  beds,  Becker.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  202.     1891. 

Cretaceous.     California. 
Horsetown  beds,  Diller.     Geol.  Soc.  Am.,  Bull.,  vol.  iv,  p.  205.     1893. 

Cretaceous.     California. 
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Horeetown  l)e<l8,  Diller  and  Stanton.    Geol.  Soc.  Am.,  Bull.,  vol.  v,  pp.  435,  445. 

1894. 

Cretaceous. 
Hosmer  conglomerate,  Lesley.    2d  Pa.  Geol.  Surv.,  Final  Rept,  vol.  ii,  pp.  150^ 
1509.     1892. 

Devonian.    Pennsylvania.    Included  in  Venango. 
Hosselkus  limestone,  Diller.    Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  372.     1892. 

Trias.    California.     Included  in  Lower  Kamic. 
Hosselkus  limestone,  Smith.    Jour,  of  Geol.,  vol.  ii,  pp.  db6-609.     1894. 

Trias.    California.     Included  in  Cellar  formation. 
Hot  Springy  formation,  Iddings  and  Weed.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxii, 
pt.  ii,  pp.  1-59.     1899. 

Pleistocene.     Yellowstone  Park. 
Howard  limestones,  Haworth.     Kan.  Univ.  Geol.  Sur\'.,  vol.  iii,  pp.  67, 105.     1898. 

Carboniferous.     Kansas.     Exact  syn.  Topeka  limestone. 
Hudson  slate  group,  Mather.     N.  Y.  Geol.  Surv.,  4th  Ann.  Rept,  pp.  256-258. 
1840. 

Silurian.     New  York. 
Hudson  slate  series,  Mather.    N.  Y.  Geol.  Sur\\,  5th  Ann.  Rept.,  pp.  90-97.     1841. 

Silurian.     New  York.     Includes  Frankfort  slate  and  Mohawk  slate. 
Hudson  River  group,  Vanuxem.     Geol.  of  N.  Y.,  pt.  iii,  pp.  60-67.     1842. 

Paleozoic.     New  York.     Includeil  in  New  York  system.     Includes  Frankfort  slate, 
Green  slatt*,  Pulaski  shale,  (iraywacke  of  Eaton,  and  No.  iii,  Pa.  Sur%*ey. 
Hudson  River  group,  Hall.     Geol.  of  N.  Y.,  pt.  iv,  4th  Gt»ol.  Dist.,  pp.  18,  30.     1843. 

Paleozoic.     New  York.     Includeil  in  New  York  system.     Exact  syn.  Blue  lime- 
stone of  Ohio. 
Hudson  River  group,  Mather.     (Jeol.  of  N.  Y.,  pt.  i,  pp.  369-389.     1843. 

Paleozoic.     New  York.     Included  in  Chain  plain   division.     Includes  Frankfort 
slate,  (iraywacke,  Puliu^ki  sliale,  and  No.  iii,  Pa.  Survey. 
Hudson  River  group,  Hall.     KostA^r  and  Whitney's  Rept.  on  I^ke  Superior  Dist., 
pt.  ii,  p.  148.     1851. 

Silurian.     I^kc  Superior  region. 
Hudson  River,  Swallow.     Mo.  (ieol.  Surv.,  Ist  and  2<1  Ann.  Rejits.,  p.  110.     1855. 

Silurian.     Missouri.     Incln(le<l  in  Lower  Silurian. 
Hudson  River  group,  Hall.      Iowa  (ieol.  Surv.,  vol.  i,  p.  64.     1858. 

Silurian.     Iowa. 
Hudson  River  group,  Whitney.     Iowa  (ieol.  Surv.,  vol.  i,  pp.  290,  299,  35().     1858. 

Silurian.     Iowa. 
Hudson  River  group,  Hall.     Iowa  (.ieol.  Surv.,  voh  i,  pt.  i,  pp.  ()4-7().     1858. 

Silurian.     Iowa. 
Hudson  River  group,  Hall  and  Whitney.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xxvii,  p.  109. 
1859. 

Silurian.     Iowa. 
Hudson  River  group,  Hitchcock,     (ieol.  of  Vt.,  vol.  i,  pp.  308-a2(>.     1861. 

Paleozoic.     Vermont.     Included  in  Hudson  period. 
Hudson  River  group,  Whitney.     Rept.  on  rpjK'r  Mis.«i.«!sippi  lead  n^ion,  p.  177.    18()2. 

Silurian.     Wisoon.sin. 
Hudson  River  formation,  Logan.     Can.  Geol.  Surv.,  Rei)t.  184:1-1863,  pp.  198-224. 

JA)\\'vr  Silurian.     Canada. 
Hu<lson  River  formation,  Chapnian.    Can.  Inst.,  new  ser.,  vol.  viii,  pp.  205-208.    1863. 
Silurian.     Canada.     Included  in  l>ower  Silurian,  Ontario  group. 
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Hudson  River  formation,  Bell.    Can.  Geol.  Surv.,  Rept.  1863-1866,  pp.  171-173,  1866. 
Can.  Geol.  Surv.,  Rept.  1866-1869,  pp.  125-127,  1871. 

Silurian.    Canada. 
HudfH)n  River  group.  Meek.     Am.  Jour.  Sei.,  2d  ser.,  vol.  xviii,  p.  256.     1867. 

Silurian.     Illinois,  New  York. 
HiKlfeon  River  slate.  Cook.    Geol.  of  N.  J.,  pp.  135-145.     1868. 

Silnrian.    New  Jersey. 
Hudson  River  group,  Shumard.     Mo.  Geol.  Surv.,  Repts.  1855-1871,  pp.  264,  297. 
1873. 

Silurian.    Missouri.     Includes  Upper  Hudson  shale,  Cape  Oiranleau  saixlntone, 
Ix)wer  Hudson  shale,  and  Rec*eptaculite  limestone. 
Hudson  shale,  Upper,  Shumard.     Mo.  Geol.  Surv.,  Repts.  1855-1871,  p.  264.     1873. 

Silurian.     Missouri.     Included  in  Hudson  River  group. 
Hudson  shale.  Lower,  Shumartl.     Mo.  Geol.  Surv.,  Repts.  1855-1871,  p.  2()5.     1873. 

Silurian.    Missouri.     Included  in  Hudson  River  group. 
Hudson  group,  Newberry.    Ohio  Geol.  Surv.,  vol.  i,  pt.  i,  p.  60.    1873. 

Silurian.     Ohio. 
Hudson,  Hotchkiss.    A  Geographical  and  Political  Summary  of  Virginia,  p.  22.    1876. 

Cambrian  and  Lower  Silurian.     Virginia.     Exact  syns.  Matinal.     (Formation  iii, 
Rogers. ) 
Hudson  River,  Prime.    Am.  Phil.  Soc,  Proc.,  vol.  xvi,  p.  254.     1877. 

Silurian.     Pennsylvania.     Exact,  syns.  Matinal,  No.  iii  in  part. 
Hudson  River,  Ashbumer.     Am.  Phil.  Soc.,  Proc.,  vol.  xvi,  pp.  532,  558.     1877. 

Silurian.     Appalachian  region.     Part.  syn.  Matinal  in  |)art. 
Hudson  River  slates.  Prime.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xv,  p.  269.     1878. 

Silurian.     Pennsylvania.     Exact  syn.  Matinal  slates. 
Hudson  River,  Hall.     Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xxvi,  pp.  259-265.     1878. 

Silurian.     New  York,  Pennsylvania,  and  Ohio  valley.     Exact  syn.  Cincinnati. 
Hudson  River  slate.  Prime.     2d  Pa.  Geol.  Surv.,  Rept.  D»,  pp.  71-74.     1878. 

Silurian.     Pennsylvania.     Included  in  No.  iii. 
Hudson  River,  Dana.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xvii,  p.  375.     1879. 

Silurian.     New  York. 

Hudson  River  group,   Miller.     Cin.  Soc.  Nat.  Hist.,  Jour.,   vol.  iv,  pp.  267,  269, 

285.     1881. 
Ordovician. 

Hu«l8on  River,  Piatt.     2d  Pa.  Geol.  Surv.,  Rept.  T,  pp.  48-51.     1881. 

Silurian.     Pennsylvania. 
Hudson  Tribolite  beds,  Wooster.    Geol.  of  Wisconsin,  vol.  iv,  p.  110.     1882. 

Cambrian.     Wisconsin.     Included  in  Potsdam  sandstone. 
Hudson,  Stevenson.     2d  Pa.  Geol.  Surv.,  Rept.  T,  pp.  92-93.     1882. 

Silurian.     Pennsylvania. 
Hudson  River  group,  Linney.     Ky.  Geol.  Surv.,  Geol.  of  Garrard  vo.,  pp.  15-19. 
1883. 

Silurian.     Kentucky.     Includes  Lower,  Middle,  and  Upper. 
Hud.'ion  River  fonnation,  Chamberlin.     Geol.  of  Wis.,  vol.  i,  pp.  170-175.     1S83. 

Lower  Silurian  or  Cambro-Silurian.     Wisconsin.     Exact  svn.  Cincinnati. 
Hudson  River,  Hall.     Am.  Assoc.  Adv.  Sci.,  Proc,  vol.  xxxi,  p.  41.     1883. 

Sdurian. 
Hudson  River,  Winchell.     Minn.  Geol.  and  Nat.  Hist.,  Surv.,  Final  Kef)t.,  vol.  i, 

p.  360.     1884. 
Hudson  beds,  Upper,  Linney.     Ky.  Geol.  Surv.  (Pro(*tor),  Geol.  of  Clark  and  Mont- 
gomery Counties.     1884. 

Silurian  or  Cambrian.    Kentucky.     Included  in  Hudson  River  period. 
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11u(Ik)ii  beds,  Lower,  Linney.     Ky.  CJeol.  Surv.  (Proetor),  Geol.  of  Clark  and  Mont- 
gomery Counties.     1884. 
Silurian  or  Cambrian.    Kentucky.     Included  in  Hudson  River  period. 
Hudson  River  group,  Linney.    Ky.  Geol.  Surv.,  Geol.  of  Spencer  and  Nelson  Coun- 
ties, pp.  8-18,  30-36.     1884. 
Silurian.     Kentucky.     Includes  Ix>wer,  Middle,  and  Upper. 
Hudson  River,  Knott.     Ky.  Geol.  Surv.,  Rept.  on  Marion  Co.,  p.  12.     1885. 

Silurian.     Kentucky.     Includes  Middle  and  Upper  l)ed8. 
Hudson  IkhIs,  Linney.     Ky.  Geol.  Surv.,  Geol.  of  Mason  Co.,  pp.  7-13.     1886. 

Silurian.     Kentucky.    Include^)  Lower,  Middle,  and  Upper. 
Hudson,  Linney.     Ky.  Geol.  Surv.,  Geol.  of  Bath  Co.,  pp.  10-16.     1886. 

Silurian.     Kentucky.     Includes  Lower,  Middle,  and  Upper  Hudson. 
Hudson  River  grc^)up,  Miller.     N.  A.  Geol.  and  Pa.,  p.  45.     1899. 
Hudson  terrane,  Walcott.     Geol.  Soc.  Am.,  Bull.,  vol.  i,  p.  353.     1889. 
Silurian.     New  York.     Includes  Hudson    River  shale,   Utica  shale,    Frankfort 
shale,  Lorraine  shale,  Salmon  Rr\'er,  Cincinnati  shale,  Nashville  sliale,  and 
Ma(]uoketa  shale. 
Hudson  River  group,  Walcott.    Geol.  Soc.  Am.,  Bull,  vol.  i,  p.  344.     1889. 
Silurian.    New  York.     Exact  syns.  Salmon  River,  Hudson  River,  Lorraine,  Nash- 
ville, Cincinnati,  and  Maquoketa. 
Hudson  River  limestone,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  51.     1890. 

Silurian.    Arkansas. 
Hudson  River  group,  Orton.     Ohio  Geol.  Surv.,  3<1  Organization,  Ist  Ann.  Rept, 
pp.  15-16.     1890. 
Silurian.    Ohio.     Includes  Cincinnati  division  and  Lel)anon  division. 
Hudson  River,  Winchell  and  Ulrich.     Min.  Geol.  and  Nat  Hist.  Surv.,  Final  Rept., 
vol.  iii,  pt.  ii,  p.  ci.     1891. 
I^)wer  Silurian.     Minnesota.     Exact  svn.  Cincinnati. 
Hudson  River  group,  Orton.     Ky.  Geol.  Surv.,  Rept  on  Petroleum,  etc.,  p.  I'M. 

isyi. 

Silurian.     Kentucky. 
Hudson  River,  Thinney.     U.  S.  Geol.  Surv.,  11th  Ann.  Rept.,  pt  i,  p.  6,30.    1891. 

Silurian.     Indiana. 
Hudson  River,  D'lnvilliers.     2d  Pa.  Geol.  Surv.,  Rept.  F*,  pp.  80-82.     1891. 

Silurian.     Pennsvlvania.     Exact  svn.  No.  iii. 
Hudson  shale,  Darton.     Geol.  Soc.  Am.,  Bull.,  vol.  iv,  p.  437.    1893. 

Silurian.    New  York. 
Hudson  River,  Bruniell.     Geol.  Soc.  Am.  Bull.,  vol.  iv,  pp.  227,  234,     1893. 

Ordovician.     Ontario. 
Hudson  River,   WilHanis  and  Clark.     Maryland;    Its   Resources,    Industries,  and 
Institutions,  i*.  69.     189:J. 

Silurian.     Marvland. 
Hmlson  River  shale.  Dale.     U.  S.  Geol.  Surv.,  13th  Ann.  Rept.,  pt.  ii,  p.  315.     1893. 

Cambrian.     New  York. 
Hudson  shale,  Keyes.     Mo.  Geol.  Surv.,  vol.  iv,  p.  30.     1894. 

Lower  Silurian.     Missouri.     Included  in  Hudson  River  stage. 
Hudson  shale,  Darton.     Geol.  Soc.  Am.,  Bull.,  vol.  viii,  pp.  367,  383.     1894. 

Silurian.     New  York. 
Hudson  River,  Darton.     N.  Y.  State  Geol.,  13th  Ann.  Rept.,  pp.  249-250,  310.     1894. 

Silurian.     New  York. 
Hudson  River  beds,  Dowling.     Ottawa  Field  Nat  Club,  Trans.  1895-96,  vol.  xi,  pp. 
72-73.      1895-96. 

Silurian.     Canada.     Included  in  Cambro-Silurian. 
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tiadson  River  shale,  Udden.     U.  S.  Geol.  Surv.,  17th  Ann.  Rept.,  pt  ii,  p.  834.     1896. 

Silurian.    Illinois. 
Hudson  River  slates,  Ries.    N.  Y.  State  Geol.,  15th  Ann.  Rept.,  vol.  i,  pp.  401, 
439-442.     1897. 

Silurian.    New  York. 
Hudson  River  group,  Luther.    N.  Y.  State  Geol.,  16th  Ann.  Rept,  p.  200.     1899. 

Silurian.    New  York. 
Hudson  River  shale,  Cunnngs.    N.  Y.  State  Mus.  Bull.,  vol.  vii,  no.  xxxiv,  p.  428. 
1900. 

Silurian.     New  York. 
Hueco  series.  Hill.    (leol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  97.     1892. 

Tertiary.    Texas,  New  Mexiix). 
Huerfano  bed?*.  Hills.     Colo.  Sci.  Soc.,  Prot*.,  vol.  iii,  pp.  148-lfrl,  217-223.     1888. 

Tertiary.    Colorado. 
Huerfano  be<l8,  Clark.     U.  S.  Geol.  Surv.,  Bull.  No.  83,  p.  142.     1891. 

Tertiary.    Colorado.    Included  in  Eocene. 
Huerfano  series.  Hills.    Colo.  Sci.  Soc,  Proc.,  vol.  iv,  pp.  7-9.     1891. 

Tertiary.    Colorado.     Includes  Huerfano  beds,  Cuchara  beds.  Poison  Canyon  beds. 
Huerfano  beds.  Hills.    Colo.  Sci.  So<\,  Proc.,  vol.  iv.,  p.  9.     189tJ. 

Tertiary.    Colorado.     Exact  syn.  Bridger  group. 
Huerfano  series.  Cross.    Am.  Jour.  Sci.,  3d  ser.,  vol.  xliv,  p.  21.     1892. 

Tertiary.    Colorado.     Includes  Huerfano,  Cuchara  and  Pbison  Canyon  be<l8. 
Huerfano  series,  Osborn.    Am.  Nat,  vol.  xxxi,  pp.  966-968.     189/. 

Tertiary.    Colorado.    Exact  syns.  Upper  beds=Bridger  group,  Lower  Ixh1s= Wind 
River  group. 
Huerfano  formation.  Smith.    Jour,  of  Geol.,  vol.  viii,  pp.  451-452.     1900. 

Tertiarv.     Western  North  America.     Included  in  Eocene. 
Humboldt  group,  King.     U.  S.  Geol.  Explor.  of  40th  Parallel,  vol.  i,  p.  434.     1878. 

Tertiary.     Utah,  Nevatla.     Included  in  Pliocene. 
Humboldt  limestone,  Hay.     Kan.  Acad.  Sci.,  Trans.,  vol.  x,  j).  7.     1887. 

Carl>oniferou8.     Kansas. 
Humlx>ldt  group,  I)all  and  Harris.     U.  S.  Geol.  Surv.,  Bull.  No.  84,  pp.  312,  315. 
1892. 

Tertiary.     Utah,  Nevada. 
Humbug  series.  Tower  and  Smith.     U.  S.  Geol.  Surv.,  19th  Ann.  Rept.,  pt.  iii, 
pp.  625-626.     1899. 

Carboniferous.     Utah.     Included  in  Coal  Measures. 
Humbug  formation,  Smith.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  65. 
1900. 

Carl)oniferou8.    Utah. 
Hunker  series,  McConnell.    Can.  Geol.  Surv.,  Rept.  on  Klondike  gold  fields,  pp. 
8-9.     1900. 

Canada. 
Huntins^on  stone.  Cox.    Indiana  Geol.  Surv.,  8th,  9th,  and  10th  Ann.  Repts.  for 
1876,  1877,  1878,  p.  66.    1879. 

Indiana. 
Huron  formation,  Logan.    Am.  Jour.  Sci.,  2d  ser.,  vol.  xiv,  pp.  224-229.    1852. 

Canada. 
Huron  group,  Winchell.    Mich.  Geol.  Surv.,  Ist  Bien.  Rept.  Prog.,  pp.  71, 139.    1861. 

Devonian..  Michigan. 
Huron  group,  Winchell.    Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxix,  pp.  350-353.    1865. 

Devonian.    Indiana,  Ohio,  Michigan.     Exact  syns.  Black  slate  or  shale,  Genesee 
shale  of  New  York. 
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Huron  group,  Winchell.    The  Grand  Traverse  R^on,  pp.  39,  48.    ;186d. 

Devonian.    Michigan. 
Puroi^  shale,  Ne;w:berry,.   Ohio  Geol.  Surv.,  Rept.  Prog.  1869,  p.  18. .  1870. 

Devonian.    Ohio.     Exact  syn.  Black  slate. 
Huron  shale,  Newberry.     Ohio  Geol.  Surv.,  Rept  Prog.  1869,  p.  19.     1871. 

Devonian.     Ohio. 
Huron  gritstones,  Winchell.     Mich.  Geol.  Surv.,  Rept.  Prog.,  p.  35.     1871. 

Devonian.     Michigan. 
Huron  group,  Winchell.     Mich.  Geol.  Surv.,  Rept.  Prog.,  p.  29.     1871. 

Devonian.     Michigan. 
Huron  shale,  Andrews.     Ohio  Geol.  Surv.,  Rept.  Prog,  in  1870,  p.  58.     1871. 

Ohio.     Exact  svn.  Ohio  Bla(*k  slate. 
Huron  Bay  slates,  Brooks.     Mich.  Geol.  Surv.,  vol.  i,  pt.  i,  p.  155.     1873. 

Michigan.-    Include<l  in  L'Anse  series. 
Huron  shale,  Read.     Ohio  Geol.  Surv.,  vol.  i,  pt.  i,  p.  515.     1873. 

Devonian.     Ohio. 
Huron  shale,  Newberry.     Ohio  Geol.  Surv.,  vol.  i,  pt.  i,  pp.  107,  152,  191.     1873. 

Devonian.    Ohio. 
Huron  shale,  Newberry.     Ohio  (ieol.  Surv.,  vol.  ii,  pp.  188,  213.     1874. 

Carlmniferous.     Ohio. 
Huron  nhale,  Winchell.     Ohio  (ieol.  Surv.,  vol.  ii,  pp.  243,  264,  282,  425.     1874. 

Devonian.     Ohio. 
Huron  shale,  Andrews.     Ohio  Geol.  Surv.,  vol.  ii,  p.  590.     1874. 

Devonian.    Ohio.     Exact  syn.  Black  slate. 
Hunm  shale,  Orton.     Ohio  Geol.  Surv.,  vol.  ii,  pp.  616,  646.     1874. 

Devonian.     Ohio.     Exact  syn.  Black  slate. 
Huron  shale,  Read.     Ohio  Geol.  Surv.,  vol.  iii,  p.  307.     1878. 

Devonian.     Ohio. 
Huron,  Newl)erry.     Ohio  Gcm)].  Surv.,  vol.  iii,  p.  l.S.     1878. 

DcvcMiian.     Ohio. 
Huron  shiilc,  Orton.     ()iii<»  (icoI.  Surv.,  vol.  iii,  p.  632.     1878. 

Devonian.     Ohio. 
Huron  nhale,  (lorby.     Indiana  Dept.  (ieol.  and  Nat.  Hist.,  15th  .\nn.  Rept.,  for  1S86, 
p.  :V2H.     18S(i. 

Indiana. 
Huron  shale,  Orton.     Ohio  Geol.  Surv.,  vol.  vi,  pp.  4,  25.     1888. 

Ihnonian.     Olno.     Included  in  Ohio  sjhale. 
Huron  shale,  Newl)erry.     Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  xii,  Nos.  ii,  iii,  p.  50.     1889. 

Devonian.     Ohio. 
Huron  shale,  Orton.     Ohio  (leol.  Surv.,  vol.  vii,  pp.  4,  21,  22.     1893. 

Devonian.     Ohio.     Includeil  in  Ohio  shale. 
Huronian,  l^)«ran  and  Hunt.     Escpiisse  Gtn'ilogique  du  Canada,  p.  29.     1855. 

Canada. 
Huronian,  Ix>gan.     Can.  Inst.,  new  ser.,  vol.  ii,  pp.  439-442.     1857. 

Archean.     Canada. 
Huronian,  l>ogan.     .\in.  Assoc.  Adv.  Sci.,  Pnx*.,  vol.  ii,  p.  44.     1857. 

Archean.     Canada.     Include<l  in  .\zoic. 
Huronian  series,  U)j?an.    Can.  (ie(»l.  Surv.,  Rept.  1843-1863,  pp. 50-66, 841-844.    1863. 

Arcliean.     Canada.     Included  in  Azoic. 
Huronian  series,. Macfarlane.     Can.  (ieol.  Surv.,  Rept.  186:^-66,  pp.  123-129.     1866. 

Archean.     Canada. 
Huronian  series.  Hind.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xlix,  pp.  IU7-355.     1870. 

Nova  Scotia.     Extu-t  svn.  Cambrian. 
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loronian,  Bailey  and  Matthew.    Can.  Geol.  Surv.,  Kept.  1870-71,  pp.  5^138.     1873. 

Archean.    New  Brunswick.     Includes  Ck)ldbrook  group,  Coast  group,  Kingston 

group, 
[uronian  rocks,  Irving.     Am.  Jotir.  Sci.,  3<1  ser.,  vol.  v,  p.  286.     1873. 

Archean.    Wisconsin, 
[uronian,  Irving.     Wis.  Acad.  Sci.,  Trans.,  vol.  ii,  1873-74,  p.  108.     1873  (?). 

Wisconsin, 
[uronian,  Hitchcock.     Boston  Soc.  Nat.  Hist.,  Proc.,  vol.  xv,  1872-73,  p.  304.     1873. 

New  Hampshire, 
[uronian  rocks,  Irving.     Am.  Jour.  Sci.,  3d  ser.,  vol.  viii,  p.  48.     1874. 

Archean.     Wisconsin, 
[uronian,  Kerr.     N.  C.  Geol.  Surv.,  Kept,  vol.  i,  pp.  131-139.     1875. 

Archean.     North  Carolina, 
[uronian.  Sweet     Wis.  Acatl.  Sci.,  Trans.,  vol.  iii,  1875-76,  p.  42.     1875-76. 

Wlaconsin. 
[uronian,  Crosby.     Rept.  on  Geol.  map  of  Mass.,  pp.  12-29.     1876. 

Massachusetts, 
[uronian  rocks.  Brooks.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xi,  pp.  206-211.     1876. 

Archean.     Wisconsin, 
[uronian  rocks,  Bradley.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xii,  p.  287.     1876. 

Archean.     Canada, 
[uronian  rocks.  Brooks.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xii,  pp.  194-204.     1876. 

Archean.     Michigan,  Wis(!onsin,  Canada, 
[uronian,  HiU*hcock.     Geol.  of  N.  H.,  pt.  ii,  pp.  457-465.     1877. 

Eozoic.     New  Hampshire, 
[uronian  group,  Huntington.     Geol.  of  N.  H.,  pt.  ii,  pp.  47-50.     1877. 

Eozoic.     New  Hampshire, 
[uronian  group.  Hunt.     2d  Pa.  Geol.  Surv.,  Rept.  E,  pp.  63-94,  189-196.     1878. 

Archean.     General, 
[uronian  series.  Brooks.     Geol.  of  Wis.,  vol.  iii,  pp.  439-532.     1880. 

Wisconsin, 
[uronian.  Sweet.     Geol.  of  Wis.,  vol.  iii,  pp.  330-^36.     1880. 

Wisconsin, 
[uronian  series,  Wright.     Geol.  of  Wis.,  vol.  iii,  pp.  239-301.        1880. 

Wisconsin, 
[uronian  system,  Irving.     Geol.  of  Wis.,  vol.  iii,  pp.  100-166.     1880. 

Wisconsin.     Includes  xxi  so-called  formations  l)earing  lithological  names, 
[uronian  system,  Irving.     Geol.  of  Wis.,  vol.  iii,  p.  6.     1880. 

W'isconsin.  • 

[uronian  series.  Miller.     Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  iv,  No.  iv,  p.  275.     1881. 
[uronian,  Chamberlin.     Geol.  of  Wis.,  vol.  i,  p.  80.     1883. 

Archean.   Wisconsin. 

[uronian,  Hitchcock.     Am.  Mus.  Nat.  Hist,  Bull.,  vol.  i,  1881-1886,  pp.  16<5,  167. 
1884. 

Vennont  and  New  Hampshire, 
luronian,  Whitney  and  Wadsworth.    Harvard  Coll.  Mus.  Comp.  Zool.,  Bull.,  vol.  vii, 
1880-1884,  p.  561.     1884. 

Included  in  Azoic  system  (?). 

luronian,  Irving.     Am.  Jour.  Stu.,  3d  ser.,  vol.  xxxiv,  pp.  204-216,  249-263,  365-374. 
1887. 

Archean. 
luronian,  Winchell.    Minn.  Geol.  and  Nat.  Hist.  Surv.,  16th  Ann.  Rept.,  pp.  13-40, 
145-164.     1888. 

Minnesota. 
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Hiironiaii,  Winchell.     Minn.  Geol.  ami  Nat.  Hist  Sorv.,  16th  Ann.  Rept.,  pp.  145-161. 

1888. 

Canada. 
Iluronian,  Winchell.    Minn.  Geol.  and  Nat  Hist  8urv.,  18th  Ann.  Rept,  p.  57.    1890. 

Canada. 
Huronian,  Winchell.    Geol.  Soct.  Am.,  Bull.,  vol.  ii,  p.  98.     1890. 

Iluronian.    Canada. 
Huronian,  Winchell.     Minn.  Acad.  Nat.  Sci.,  vol.  iii,  No.  ii,  p.  279.     1891. 

Minnesota. 
Hiironian,  Pumpelly  and  Van  Hiae.     Am.  Jour.  Sci.,  3tl  ser.,  vol.  xliii,  pp.  224-232. 
1892. 

Archean.     Ontario.     Includes  Upper  and  Lower  Huronian. 
Hiironian,  I^esley.     2d  Pa.  Geol.  Surv.,  Final  Rept,  vol,  i,  pp.  152-164.     1892. 

An^hean.     Pennsylvania. 
Huronian,  Van  llise.     Int.  Cong,  of  Geol.,  5th  sess.,  pp.  495-506.     1893. 

Algonkian.     I^ke  Superior  region.     Includes  Upper  and  Lower  Huronian. 
Huronian,  Barlow.     Geol.  Soc.  Am.,  Bull.,  vol.  iv,  pp.  313-332.     1893. 

Huronian.     Ontario. 
Huronian,  Pumpelly.     Geol.  Soc.  Am.,  Bull.,  vol.  iv,  p.  383.     1893. 

A  rchean  (?) .    Canada  (? ) . 
Huronian,  Van  Hise.     Jour,  of  Geol.,  vol.  i,  pp.  116-124.     1893. 

Algonkian.     I^ake  Superior.     Includes  Upper  and  Lower  Huronian. 
Huronian,  Dawson.     Geol.  S<k!.  Am.,  Bull.,  vol.  v,  p.  103.     1894. 

Arehean  (?).     Canada. 
Huronian,  Nitze  and  Hanna.     N.  C.  Geol.  Surv.,  Bull.  No.  3,  pp.  32-3:5,  43.     1896. 

Archean.     North  Carolina. 
Huronian,  Barlow.     Can.  Geol.  Surv.,  new  ser.,  vol.  x,  pp.  901-941.     1898. 

Ontario  and  Ciuebcc. 
Iluronian,    I/<^wer,   Van   Iliye.     V.  S.  Geol.  Surv.,  19th  Ann.  Kept.,  pt.  iii,  }».  lt>. 
1899. 

Al*r<aikian.     Michigtm.    Includen  Groveland,  IIeml(M*k,  and  Mansfield  formations, 
Itiindville  <lolornite,  Sturgeon  quartzite. 
Huronian,  Winchell.     Minn.  Geol.  antl  Nat.  Hint.  Surv.,  17th  Ann.  Rept.,  pp.  23, 
25.     1 899. 

Minncj^ota.     Exact  syn.  Lower  Cambrian  of  Sedgwick. 
Huronian  .series,  Up|)er,  Clements.     U.  S.  Ge<^l.  Surv.,  Mon.,  vol.  xxxvi,pp.  154-18(). 
1899. 

Michigan. 
Iluronian  neries,  Lower,  Clements.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxvi,  pp.  50-154. 
1899. 

Michigan. 
Huronian,  Coleman.     (Jeol.  Soc.  Am.  Bull.,  vol.  xi,  pp.  107-114.     1900. 

Archean.     Ontario.     Includes  lJ|)|)erand  Lower  Huronian. 
Hydraulic  limestone,  Hall.      X.  Y.  Geol.  Surv.,  4th  Ann.  Kept.,  pp.  416-418,  42(5. 
1840. 

Silurian  (?).     New  York. 
Hydraulic  limestone,  Hall.     N.  Y.  Geol.  Surv.,  5th  Ann.  Kept.,  pp.  154-156.     1841. 

New  York. 
Idaho  formation,  Cojxj.     Phil.  Acad.  Nat.  Sci.,  Proc.,  1883,  p.  I:i5.     1883. 

Included  in  Plioi'ene. 
Idaho  formation,  Lindgren.       V .  S.  Geol.  Surv.,  20th  Ann.  Kept,  pt.  iii,  pp.  98-99, 
197.     1900. 

Tertiary.     Idaho.     Includeil  in   Pliocene. 
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niinoian  drift,  Leverett.      Chic.  Acad.  Sci.,  Geol.  and  Nat  Hist.  Surv.«  Bull,  ii, 
pp.  14-15.     1897. 

Pleiiftocene. 
Illinoian  till  sheet,  Leverett    Jour,  of  Geol.,  vol.  vi,  pp.  171-176.     1898. 

Pleistocene.     Mississippi  Valley. 
Illinoian,  Norton.     Iowa  Geol.  Surv.,  vol.  ix,  p.  480.     1899. 

Pleistocene.     Iowa. 
Illinoian  till,  Udden.     Iowa  Geol.  Surv.,  vol.  ix,  p.  340.     1899. 

Pleistocene.     Iowa. 
Illinoian  drift,  Leverett     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxviii,  pp.  24-119.     1899. 

Pleistocene.     Mississippi  Valley. 
Illinoian,  Calvin.     Geol.  Soc  Am.,  Bull.,  vol.  x,  pp.  107,  114.     1899. 

Pleistocene.     Iowa. 
Illinoian  drift,  leverett     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  67.    1900. 

Pleistocene.     Illinois,  Indiana. 
Independence  shales,  Calvin.    Am.  Jour.  Scri.,  3d  ser.,  vol.  xv,  pp.  460-462.     1878. 

Devonian.     Iowa. 
I ndei>endence  shales,  Calvin.     Am.  Geol.,  vol.  viii,  p.  142.     1891. 

Devonian.     Iowa. 
Independence  shale,  McGee.      U.  S.  Geol.  Surv.,  11th   Ann.  Kept,  pt  i,  p.  320. 
1891. 

Devonian.    Iowa. 
Independence  shales,  Keyes.     Iowa  Geol.  Surv.,  vol.  i,  pp.  32-34.     1893. 

Levonian.     Iowa. 
Independence^  limestone,  Ilaworth  and   Piatt.      Kan.  Univ.  Quart,  vol.  ii,  p.  117. 
:894. 

Carl)oniferou8.     Kansas. 
Independence  limestone,  Adams.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  pp.  23-24.     1896. 

Carl>oniferou8.     Kansas. 
Independence  shales,  Calvin.     Iowa  Geol.  Surv.,  vol.  viii,  pp.  222-224.     1898. 

Devonian.     Iowa. 
Independence  limestone,  Haworth.      Kan.  Univ.  Geol.  Surv.,  vol.  iii,  pp.  48-49. 
1898. 

Carboniferous.     Kansas. 
Independenc*  shale,  Norton.     Iowa  Geol.  Surv.,  vol.  ix,  p.  442.     1899. 

Devonian.     Iowa.     Included  in  Wapsipinii^on. 
Indian  Creek  fossil  bed,  Broadhead.      St.  Louis  Acad.  Sci.,  Trans.,  vol.  iv,  p.  486. 
1886. 

Carlxmiferous.     Kansas. 
Indian  Creek  bed,  Drake.     Texas  Geol.  Surv.,  4th  Ann.  Kept,  p.  386.     1893. 

Carl)oniferous.     Texas.     Included  in  Strawn  division. 
Indian  Creek  l)ed,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  Rept.,  p.  423.     1893. 

CarV)oniferous.     Texas.     Included  in  AIt)any  division. 
ZIndian  river  group,  McConnell.     Can.  Geol.  Surv.,  Kept,  on  Klondike  gold  Holds, 
p.  8.      1900. 

Canada. 
Inocseramus  beds,  White.     Iowa  Geol.  Surv.,  vol.  i,  pp.  293-294.     1870. 

Cretaceous.     Iowa. 
Intermediate  limestone,  McConnell.     Can.  Geol.  Surv.,  new  ser.,  vol.  ii,  pp.  lol), 
19D-21D.     1887. 

Devonian.    Canada. 
Intermediate  series.  Cross.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.S.,  Folio  57.     1899 

Colorado. 
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Inwood'  limestone,  Merrill.     N.  Y.  State  Miis.,  50th  Ann.  Rept,  vol.  i,  pp.  26-27. 
1898. 

Silurian.     New  York.     Included  in  Oniovician. 
Inyo  marble,  Hanks.    Cal.  State  Min.  Bur.,  6th  Ann.  Rept.,  pt.  i,  p.  25.     1885. 

California. 
Ida  limestone,  Haworth.     Kan.  Univ.  Quart,  vol.  ii,  p.  119.     1894. 

Carboniferous.     Kansas, 
lola  limestone,  Haworth  and  Kirk.     Kan.  Univ.  Quart.,  vol.  ii,  p.  109.     18m. 

Carboniferous.     Kansas, 
lola  limestone,  Haworth  and  Piatt.     Kan.  Univ.  Quart.,  vol.  ii,  p.  116.     1894. 

Car1x>niferous.     Kansas, 
lola  limestone,  Haworth.     Am.  Jour.  S<;i.,  3tl  ser.  vol.  I,  p.  459.     18S>5. 

Carl)oniferous.     Kansas.     Included  in  Coal  Measures, 
lola  limestone,  Adams.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  pp.  24,25.     1896. 

Carboniferous.     Kansas, 
lola  limestone,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  pp.  47-48, 132-1  ;W,  158- 
159, 160.     1896. 

Carl>oniferous.     Kansas, 
lola  limestone.  Kirk.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  pp.  77-78,     1896. 

Carboniferous.     Kansas, 
lola  limestone,  Bennett.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  pp.  97-98.     189<). 

Carboniferous.     Kansas, 
lola  limestone,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  iii,  pp.  52-54,  86,  92,  94, 
103.     1898. 

Carboniferous.     Kansas.     Include<l  in  Pottawatomie  formati(m. 
lola  limestone,  Keyes.     Am.  Geol.,  vol.  xxiii,  j).  305.     1899. 

Carboniferous.     Mississippi  Valley.     Included  in  Missourian  series, 
lola  limestone,  ()rtx)n.     Geol.  Soc.  Am.  Bull.,  vol.  x,  p.  104.     IS99. 

rp|H*r  Carlwniferuu.'i.     Kansas, 
lola  limestone,  Keyes.     Iowa  Acad.  Sci..  Proc,  vol.  vii,  p.  87.     1900. 

Carlxjniferousi.     Mississippi  Valley.     Include<l  in  CoslI  Measures, 
lone,  Lindgren.     U.  S.  (ieol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  o.     1S94. 

Included  in  Neocene.     California, 
lone,  Turner.     Am.  (ieol.,  vol.  xiii,  p.  239.     1894. 

California, 
lone,  Turner.     U.  S.  (u'ol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folic*  No.  11.     1894. 

Included  in  Neocene.     California, 
lone  forniation.  Turner.     V.  S.  (icol.  Surv.,  14th  Ann.  Kept.,  pt.  ii,  p.  402.     1S94. 

Tertiarv.     Included  in  Miocene.     California, 
lone  formation,  Diller.     IJ.  S.  (ieol.  Surv.,  14th  Ann.  Kept.,  pt.  ii,  p.  415.     1S1»4. 

Inchnled  in  Neocene.     California, 
lone,  Diller.     l*.  S.  (icol.  Surv.;  (Jeol.  Atlas  of  U.  S.,  Folio  No.  15.     1895. 

Include<l  in  Neocene.     California, 
lone,  Lindgren  and  Turner.     U,  S.  (ieol.  Surv.,  (ieol.  Atlas  of  U.  S.,  Folio  No.  is. 
1895. 

Included  in  Neocene,     (.-alifornia. 
lone  formation,  Turner.     U.  S.  Geol.  Surv.,  17th  Ann.  Kept.,  pt.  i,  j).  540.     189<). 

Cretaceous.     California, 
lone  formation,  Lindgren.     Jour,  of  (icol.,  vol.  iv,  pp.  8tK)-891.     1896. 

Included  in  Miocene.     California, 
lone  formation.  Turner  and  Kiinsonie.     U.  S.  (it»ol.  Surv.,  Geol.  Atlas  of  U.S.,  Folio 
No.  41.     1897. 

Neocene.     California.     Included  in  8ni>erjacent  series. 
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lone  formation,  Boll.     U.  S.  Geo).  Sarv.,  18th  Ann.  Rept.,  pt.  ii,  p.  338.     1898. 

Tertiary.    Incladed  in  Miocene.    California. 
Iowa  marble,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  55.     1890. 

Carboniferous.    Arkansas.     Incladed  in  Kinderhook. 
lowan  formation,  Chamberlin.    Jour,  of  Geol.,  vol.  iii,  p.  273.    1895.' 

Pleistocene.    Included  in  Glacial, 
lowan  stage,  Upham.     Am.  Geol.,  vol.  xvi,  p.  104.     1895. 

Pleistocene, 
lowan  drift,  Norton.     Iowa  Geol.  Surv.,  vol.  iv,  pp.  17(^171.     1895. 

Pleistocene.     Iowa, 
lowan  epoch,  Todd.    Mo.  Geol.  Surv.,  vol.  x,  p.  214.     1896.  . 

Pleistocene.     Missouri, 
lowan  stage,  Todd.     Mo.  Geol.  Surv.,  vol.  x,  p.  215.     1896. 

Pleistocene.    Missouri, 
lowan  drift,  Calvin.     Iowa  Geol.  Surv.,  vol.  v,  pp.  6:J-70.     1896. 

Pleisto<«ne.     Iowa, 
lowan,  Chamberlin.    Jour,  of  Geol.,  vol.  iv,  pp.  872-876.     1896. 

Pleistocene.     Iowa, 
lowan  drift,  Calvin.     Iowa  Geol.  Surv.,  vol.  vii,  pp.  85-87,  174-176.     1897. 

Pleistocene.     Iowa, 
lowan,  Beyer.     Iowa  Geol.  Surv.,  vol.  vii,  pp.  234-235.     1897. 

Pleistocene.     Iowa, 
lowan  drift,  Leverett.     Chic.  Acrad.  Sci.,  Geol.  and  Nat.  Hint.  »Surv.,  Bull,  ii,  p.  16. 
1897. 

Include<l  in  Pleistocene, 
lowan  loess,  leverett.    Jour,  of  Geol.,  vol.  vi,  pp.  175-176.     1898. 

Pleistocene.    Mis8is8ippi  Valley, 
lowan  drift,  Calvin.     Iowa  Geol.  Surv.,  vol.  viii,  pp.  170-174,  244-245.     1898. 

Pleistocene.     Iowa, 
lowan,  Calvin.    Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  107.     1899. 

Pleistocene.     Iowa, 
lowan,  Norton,     Iowa  Geol.  Surv.,  vol.  ix,  p.  483.     1899. 

Pleistoi-ene.     Iowa, 
lowan,  Beyer.     Iowa  Geol.  Surv.,  vol.  ix,  p.  200.     1899. 

Pleistocene.    Iowa, 
lowan  drift,  Leverett.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxviii,  pp.  131-184.     189?). 

Pleistocene.     Mississippi  Valley. 
Jowan  drift,  Calvin  and  Bain.     Iowa  Geol.  Surv.,  vol.  x,  p.  470.     HKK). 

Pleistocene.     Iowa. 
Jowan  drift,  Williams.     Iowa  Geol.  Surv.,  vol.  x,  p.  3<)1.     1900. 

Pleistoc»ene.     Iowa, 
lowan,  Beyer.     Iowa  Geol.  Surv.,  vol.  x,  p.  280.     1900. 

Pleistocene.     Iowa, 
^ron  Mountain  series,  Dumble.     Texas  Geol.  Surv.,  Ist  Ann.  lii'pt,  pi.  iii,  p.  Ivii. 
1890. 

Archean.    Texas.     Includeil  in  Fernandan  system. 
Jron  Mountain  porphyry,  Keyes.     Mo.  Geol.  Surv.,  vol.  iv,  p.  30.     1894. 

Archean.     Missouri. 
Jron  Mountain  conglomerate,  Keyes.    Mo.  Geol.  Surv.,  vol.  vi,  p.  331.     1894. 

Cambrian.     Missouri.     Included  in  Ozark  i<eries. 
Iron  Mountain  porphyry,  Keyee.    Mo.  Geol.  Surv.,  Sheet  Repl.,  No.  iv,  p.  18.     1H95. 

Archean.     Miaeouri. 
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Iron  Mountain  cx)nglomerate,  Winslow.     U.  S.  Geol.  Bun'.,  Ball.  No.  132,  p.  12. 
1896. 

Miflsouri. 
Iron  Mountain  porphyry,  Keyes.     Mo.  Greol.  Surv.,  vol.  ix,  Sheet  Rept.,  No.  iv., 
pp.  18-19,  32-37.     1896. 

Archean.    Mieeouri. 
Irondale  limestone,  White.    U.  S.  Geol.  Surv.,  Bull.  No.  65,  p.  $^.     1891. 

Carboniferous.     West  Virginia.    Included  in  Barren  Measures,  Elk  River  series. 
Iroquois  stage,  Upham.     Am.  Greol.,  vol.  xvi,  p.  106.     1895. 

Pleistocene.     Included  in  Champlain  epoch. 
Irvine  formation,  Campbell.     U.  S.  Geol.  Surv.,  Greol.  Atlas  of  U.  S.«  Folio  No.  46. 
1898. 

Included  in  Neocene(?) .     Kentucky. 
Ishpexning  formation,  Van  Hise  and  Bayley.     U.  S.  Geol.  Surv.,  15th  .\nn.  Rept, 
p.  590.     1895. 

Algonkian.    l^ko  Superior  region.    Included  in  Upper  Marquette  series.    Includes 
Goodrich  quartzite,  Bijiki  schist. 
Ishpeming  formation,  Van  Hise.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxviii,  pp.  409-443. 
1897. 

Algonkian.     Michigan.     Included  in  Upper  Marquette  series.     Included  Goo<lrich 
quartzite,  Bijiki  schist. 
Ishpeming  formation.  Van  Hise.     U.  8.  Geol.  Surv.,  19th  Ann.  Rept.,  pt  iii,  p.  16. 
1899. 

Algonkian.     Michigan.     Included  in  Upper  Marquette  series. 
Island  series,  Ward.     U.  S.  Geol.  Surv.,  15th  Ann.  Rept.,  pp.  335,  336.     1895. 

Cretaceous.     New  Jersey.     Include<l  in  Potomac,  Alhirupean. 
Island  series,  Hollick.     Geol.  Soc.  Am.,  Bull.,  vol.  vii,  p.  12.     1895. 

Cretaceous.     Ma.ssa(!hu8ett8.     Included  in  Anibov  clavs. 
Isle  Lamotte,  F^mmonp.     Agric.  of  N.  Y.,  vol.  i,  p.  123.     1846. 

Silurian.     New  York.     Included  in  Champlain  division  of  Now  York  system. 
Isle  Lamotte  marble,  Ilopkinn.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  182,  183.     ISOO. 

Arkansas. 
Itasca  moraine,  Elftman.     Am.  (Jeol.,  vol.  xxi,  p.  93.     1898. 

Plcistotrone.     Minnesota. 
Ithaca  group,  Hall.     N.  Y.  (ieol.  8urv.,  'M  Ann.  Rept,  pp.  318-;^  325.     1839. 

Devonian.     New  York. 
Ithaea  group,  Vanuxeni.     (7e<»l.  of  New  York,  pt.  iii,  pp.  174-178.     1842. 

Paleozoic,  New  York.     Included  in  New  York  svstem. 
Ithaea,  Conrad.     Phil.  Acad.  Nat.  Sei.,  Jour.,  vol.  viii,  pp.  232,  21^.     1842. 

Devonian.     New  York.     Inclu<les  I^)wer  division. 
Ithaea  group,  Hall.     Geol.  of  N.  Y.,  pt.  iv,  4th  (ieol.  Dist.,  p.  250.     1843. 

Paleozoic.     New  York.     Included  in  Chemung  group. 
Ithaca  group,  Knnnons.     Agric.  of  N.  Y.,  vol.  i,  pp.  190-193.     1846. 

Devonian.     New  York.     Included  in  Catskill  division  of  New  York  system, 
ithaea  shale,  Williams.     Am.  Assoc.  Adv.  Sei.,  Proc.,  vol.  xxx,  pp.  186-191.     1882. 

Devonian.     New  York. 
Ithaca  group,  U^sley.     2d  Pa.  (leol.  Surv.,  Final  Kept.,  vol.  ii,  p.  1370.     1892. 

Devonian.     Pennsylvania.     Exact  syn.  Chemung. 
Ithaca  group,  Clarke.     N.  Y.  State  Geol.,  13th  Ann.  Kept.,  pp.  552-556.     1894. 

Devonian.     New  York. 
Ithaca,  Kindle.     Am.  Pal.,  Hull.  2,  pp.  1-54.     1895. 

Devonian.     New  York.     Include<l  in  Upper  Devonian. 
Ithaca,  Kindle.     Am.  Pal.,  Bull.,  vol.  ii,  no.  vi,  p.  5.     1896. 

Devonian.     New  York. 
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Ithaca  group,  Clarke.     N.  Y.  State  Geol.,  15th  Ann.  Rept.,  pp.  27-82.     1897. 

Devonian.     New  York. 
Ithaca  formation,  Proeeer.    N.  Y.  State  Geol.,  15th  Ann.  Rept.,  pp.  87-94.     1897. 

Devonian.     New  York. 
Ithaca  formation,  Proeser.     N.  Y.  State  Geol.,  17th  Ann.  Rept.,  p.  68  et  ee*].;  N.  Y. 
State  Mus.,  51  st  Ann.  Rept,  vol.  ii,  p.  68  et  seq.     1899. 

Devonian.     New  York. 
Izard  limestone,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv.,  pp.  50,  108-115.     1890. 

Silurian.     Arkansas. 
Izanl  limestone,  Penrose.     Ark.  Geol.  Surv.,  1890,  vol.  i,  p.  121.     1890. 

Silurian.     Arkansas. 
Jackass  Mouxitain  conglomerate  group,  Selwyu.     Can.  Geol.  Surv.,  Rept.  I871-7L', 
p.  60.     1872. 

British  Columbia. 
Jackass  Mountain  group,  Dawson.    Can.  Geol.  Surv.,  Rept.  1875-76,  pp.  25:^-255. 
1877. 

Cretac!eous.    British  Columbia.     Exact  syn.  Shasta  group  in  California. 
Jarkass  Mountain  group,  Dawson.    Can.  Geol.  Surv.,  Rept.  1877-78,  pp.  108 B- 1 12B. 
1879. 

Cretaceous.     British  Colmnbia.     Exact  syn.  Tatlayoco  group.     Part  hvii.  Shanta 
group  of  California. 
Jackson  group,  Conrad.     Phil.  Acad.  Nat.  Sci.,  Prcx*.,  vol.  vii,  p.  257.     1856. 

¥Jocene,     Mississippi. 
Jackson  group,  Hilgard.     Rept.  on  Geol.  and  Agric.  Miss.,  pp.  128-135.     1860. 

Eocene.     Mississippi. 
Jackson  group,  Hilgard.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xliii,  pp.  29-;i3.     1867. 

Tertiary.     Alabama  and  Mississippi. 
Jacksonian,  Heilprin.     Phil.  Acad.  Nat.  Sci.,  Proc,  1882,  p.  184.     1882. 

Eocene.     Exact' syns.  Jackson  beds  of  Mississippi,  White  liniestone  of  Alabama. 
Jacksonian,  Heilprin.     Phil.  Acad.  Nat.  Sci.,  Jour.,  vol.  ix,  pp.  116,  120,  145,  147-148. 
1884. 

Tertiary.     Included  in  Eocene.     Exact  syns.  Jackson  beils  of  Mijwibsippi,  White 
limestone  of  Alabama. 
Jackson,  Meyer.     Am.  Jour.  Sci.,  3tl  ser.,  vol.  xxx,  pp.  60-72,  421-435.     1885. 

Tertiary.     Gulf  States. 
Jackson  group,  Aldrich.     Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  viii,  p.  256.     1886. 

Tertiary.  •-» 

Jackson,  Clark.     U.  S.  Geol.  Surv.,  Bull.,  No.  83,  pp.  68,  76.     1891. 

Tertiary.     Mississippi,  Louisiana.     Included  in  Eocene,  White  limestone. 
Jackson,  Langdon.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  588.     1891. 

Tertiary.     Alabama.     Included  in  Upper  Eocene. 
Jackson,  Spencer.     Ga.  Geol.  Soc.,  Ist  Rept.  of  Prog.,  1890-91.     1891. 

Tertiary.     Geoiigia.     Included  in  White  limestone. 
Jackson  coal  group,  Lane.     Mich.  Geol.  Surv.,  Rept.  Slate  Boanl  for  1891,   KS92, 
p.  66.    1893. 

Carl>oniferou8.     Michigan. 
Jackson  stage,  Harris.     Ark.  Geol.  Surv.,  1892,  vol.  ii,  pp.  87-176.     1894. 

Tertiary.    Arkansas. 
Jackson  stage,  Vaughan.     Am.  Geol.,  vol.  xv,  p.  221.     1895. 

Tertiary.     Louisiana.     Includeil  in  Eocene. 
Jackscm  coal  group,  Lane.    Mich.  Geol.  Surv.,  vol.  v,  pt.  ii,  p.  14.     1895. 

Coal  Measures.     Michigan.     Includes  Woodville  and  Parma  sandstone.^,  with  the 
intervening  coal-t)earing  strata. 

3ull.  191—03 U 
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Jackson  stage,  Vaoglian.     U.  S.  Geol.  Surv.,  Bull.,  No.  142,  p.  22.     1896. 

Tertiary,     l^uisiana.     Included  in  Eocene. 
Jackson  series,  Lane.     U.  S.  Geol.  Surv.,  Water-Supply  Papers  No.  30,  pi.  vi.     1899. 

Carl>oniferou8.     Michigan.     Exact  syn.  Ckml  Measures. 
Jackson  stage,  Harris  and  Veatch.     I^.  State  Exp.  Stat,  pt  v,  p.  89.     1899. 

Tertiary.     Louisiana.     Inchuleil  in  Eocene. 
Jacksonian  stage,  Vaughan.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxix,  p.  30.     1900. 

Tertiary.     Gulf  States. 
Jacksonboro  limestone,  Dall  and  Harris.     U.  8.  Geol.  Surv.,  Bull.  84,  p.  83.     185)2. 

Tertiary.     Geoi^ia. 
Jacksonville  limestone,  Dall  and  Harris.     U.  8.  Geol.  Surv.,  Bull.  84,  p.  124.    1892. 

Tertiary.     Florida.     Includeil  in  Miocene. 
J&gger  bend  bed,  Drake.     Texas  Geol.  Surv.,  4th  Ann.  Kept.,  p.  426.     1883. 

Carlx)niferous.     Texas.     Included  in  Albany  division. 
James  Kiver  series.  Ward.     U.  S.  Geol.  Surv.,  15th  Ann.  Kept.,  p.  318.     18S)5. 

Cretaceous.     Virginia.     Im^luded  in  Potomac.     Exact  syn.  Basal  clays. 
Jamesburg,  Salisbury.     N.  J.  Geol.  Surv.,  Rept,  1893,  pp.  60-67,  67-72.     1894. 

Pleistocene.     New  Jersey.     Included  in  Yellow  gravel. 
Jamesburg  formation,  Salisbury.     Geol.  Soc.  Am.,  Bull.,  vol.  vi,  p.  483.     1895. 

Pleistocene.     New  Jersey. 
Jamesburg  formation,  Salisbury.     N.  J.  State  Geol.,  Ann.  Rept.  for  1894,  pp.  119-130. 
1895. 

Pleistocene.     New  Jersev.     Exact  svn.  Columbia. 
Jamesburg  fonnation,  Salisbury.     N.  J.  Geol.  Surv.,  Rept  1895,  pp.  13-16.     1896. 

New  Jersey. 
Jefferson,  Peale.     U.  S.  Geol.  Surv.,  Bull.,  No.  110,  pp.  25,  27.     1893. 

Devonian.     Montana. 
Jefferson  City  limestone,  Keyej^.     Mo.  Geol.  Surv.,  vol.  vi,  pp.  337,  373-375.     1894. 

('anibrian.     Missouri.     I nchuled  in  (gasconade  limestone,  Ozark  series.     Part.  svn. 
Potosi  limestone. 
Jefferson  limestone,   hidings  and  Wee<l.     U.  S.  (it»ol.  Surv.,  (ieol.  Atlas  of  U.  8., 
F(.lio  No.  1.     1894. 

Devonian.     Montana. 
Jefferson,  Peale.     V.  S.  (ieol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  24.     18%. 

Devonian.     Montana. 
Jefferson  limestone,  WccmI.     V.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  30.    189^). 

Siluri^.     Wyoniinjx. 
Jefferson,  Weed  and  Pirsson.     U.  S.  (ieol.  Surv.,  Bull.  No.  139,  p.  37.     1896. 

Silurian.     Montana. 
Jefferson  formation,  Weed.     V.  S.  Geol.  Surv.,  18th  Ann.  Kept.,  i)t.  iii,  pp.  4(>9-47(). 
1898. 

Silurian.     Montana. 
Jeffeison  limestone,  Hague.     U.  S.  (ieol.  Surv.,  (ieol.  Atlas  of  U.  S.,  Folio  No.  52. 
1H<>9. 

Silurian.     Wyoming. 
Jefferson  limestone,  bldings  an<l  Weeil.     V.  S.  (ieol.  Surv.,  Mon.,  vol.  xxxii,  pt.  ii, 
pp.  1-59,  149-1(>4.      1899. 

Silurian.     Yellowstone  Park. 
Jefferson  limestone,  Weed.     V.  S,  (ieol.  Siirv.,  20th  Ann.  Kept.,  pt.  iii,  i>.  287.     1900. 

Si  luro- Devonian.     Montana. 
Jenkins  Clay,  Cragin.     Am.  (ieol.,  vol.  xxx,  pp.  ;y>6-358.     1897. 

Permian.     Kansas,  Oklahoma.     Included  in  Cave  Creek  formation  of  Cimarron 
series. 
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Jennings,  Darton.    U.  8.  Geol.  Surv.,  Geo).  Atlas  of  U.  8.,  Folios  Nos.  14, 32.     1894, 
1896. 
Devonian.    Virginia,  West  Viiginia.     Exact  syns.   Chemung,  Rogers'  Veigent. 
Part  syn.  Rogers  No.  viii. 
Jennings,  Darton  and  Taff.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  28. 
1896. 
Devonian.    West  Virginia,  Maryland. 
Jennings,  Taff  and  Brooks.     U.  S.  Geol.  8urv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  34. 
1896. 
Devonian.    West  Virginia. 
Jennings  formation,  Clark.    Md.  Geol.  Surv.,  vol.  i,  pp.  157, 183.     1897. 

Devonian.     Maryland.     Exact  syn.  Chemung  group. 
Jennings  formation,  Darton.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  01. 
1899. 
Devonian.     Virginia,  West  Virginia. 
Jennings  formation,  O'Harra.     Md.  Geol.  Surv.,  Allegany  County,  p.  106.     1900. 

Devonian.     Maryland. 
Jerusalem,  Hill.     Harvanl  Coll.  Mus.  of  Comp.  Zool.,  Bull.,  vol.  xxxiv,  p.  42.     1889. 

Cretat^eous.    Jamaica.     Included  in  Blue  Mountain  series. 
Joachim  limestone,  Keyes.     Mo.  Geol.  Surv.,  vol.  vi,  pp.  331,352.     1894. 

Silurian.     Missouri.     Included  in  Trenton. 
Johannian,  Walcott.     U.  S.  Geol.  Surv.,  Bull.  No.  81,  p.  249.     1891. 

Cambrian.     New  Brunswick. 
John  Day,  Marsh.     Am.  Jour.  Sec.,  3dser.,  vol.  ix,  p.  62,  1875. 

Tertiary.     Oregon. 
John  Day,  Dall  and  Harris.     U.  S.  Geol.  Surv.,  Bull.  No.  84,  p.  281.     1892. 

Tertiary.     Oregon.     Exact  syn.     (?)Tnickee  group. 
John  Day,  Russell.     U.  S.  Geol.  Surv.,  Bull.  No.  108,  p.  22.     1893. 

Tertiary.     Washington.     Included  in  Miocene. 
Johnson  gravel,  Diller.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  372.     1892. 

Tertiary.     California.     Includeil  in  Miocene. 
Johnson  river  sandstone,  Ashburner.     2(1  Pa.  (ieol.  Surv.,  Rept.  R',  p.  387.     IH85. 

Carboniferous.     Pennsylvania. 
Johnstown  cement  bed,  Piatt.     2d  Pa.  Geol.  Surv.,  Rept.  H*.     1878. 

Carboniferous.     Pennsylvania. 
Johnstown  cement  limestone,  Chance.    2d  Pa.  Geol.  Surv.,  Rept.  V,  pp.  43-44.     1880. 

Carboniferous.     Pennsylvania.     lnclude<l  in  Kittanning  group. 
Johnstown  cement  bed,  Piatt.     2d  Pa.  (ieol.  Surv.,  Rept.  H^  p.  318.     1880. 
Carboniferous.     Pennsylvania.     Exact  syn.  Kittanning  upper  limestone. 
•Johnstown  cement  bed,  Ashburner.     2d  Pa.  Geol.  Surv.,  Rept.  R^  p.  387.     1885. 

Carboniferous.     Pennsylvania. 
<«Johnstown  cement  limestone,  White.     U.  S.  Geol.  Surv.,  Bull.  No.  65,  p.  165.     181M. 
Carlx)niferous.    Pennsylvania.    Included  in  I>owerCoal  Measures,  Allegheny  River 
series.     Exact  syn.  Johnstown  cement. 
Johnstown  cement,  White.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  189.     1892. 

Up|>er  Carboniferous.     West  Virginia.     Included  in  Lower  Coal  Mt^asurcs. 
roliet  marble,  Schufeldt.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xl,  p.  389.     18(^. 

Silurian.-    Illinois. 
FoUytown  limestone,  White.     U.  S.  Geol.  Surv.,  Bull.  No.  65,  p.  34.     1891. 

Carboniferous.     Pennsylvania.     Included  in  Permo-Carboniferous,  Dunkanl  Creek, 
lollytown  sandstone,  Lesley.     2d  Pa.  Geol.  Surv.,  Final  Rept,  vol.  ii,  pi.  ii,  p.  2573. 
1895. 
Carboniferous.     Pennsylvania.     Included  in  Washington  Coimty  group. 
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Jonesboro  quarry  rock-strata,  Rngelinann.     St.  Louis  Acad.   Sci.,  Trans.,  vol.  ii, 
p.  190.     1868. 
Lower  Carboniferous.     Illinois. 
Jordan  sandstone,  Winchell.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  2d  Ann.  Kept., 
pp.  147-152.     1874. 
Lower  Silurian.     Minnesota.     Included  in  Lower  Ma^nesian  limestone. 
Jordan  sandstone,  Winchell.     Minn.  Geol.  and  Nat.  Hist  Surv.,  4th  Ann.  Rept., 
p.  35.     1876. 
Lower  Silurian.     Minnesota.     Included- in  Lower  Magnesian  limestone. 
Jonlan  sandstone,  Upham.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  8th  Ann.  Rept.,  p.  105. 
1880. 
Lower  Silurian.     Minnesota. 
Jordan  sandstone,  Upham.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept,  vol.  i, 
p.  426.     1884. 
Minnesota. 
Jordan  sandstone,  Upham.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept,  vol.  i, 
p.  636.     1884. 
Minnesota. 
Jordan  sandstone,  Harrington.     Minn.  Geol.  and  Nat.  Hist  Surv.,  Final  Rept,  vol.  i, 
p.  335.     1884. 
Cambrian.     Minnesota. 
Jordan  sandstone,  Winchell.     Minn.  Geol.  and  Nat  Hist  Surv.,  Final  Rept.,  vol.  i, 
PI).  220,  252,  284.     1884. 
Minnesota. 
Jordan  sandst^me,  Winchell.     Minn.  Geol.  and  Nat  Hist.  Surv.,  Final  Rept,  vol.  ii, 
pp.  71,  381.     1888. 
Cambrian.    Minnesota. 
Jordan  sarulstone,  Upham.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept.,  vol.  ii, 
pp.  121,  161.     1888. 
Minnesota. 
Jonlan  sandstone,  Winchell.     Minn.  (leol.  and  Nat.  HivSt.  Surv.,  P'inal  Kept.,  vol.  ii, 
p.  xxi.     1888. 
Minnesota.     Included  in  St.  Croix.     Exact  svn.  Madis<3n  sandstone. 
Jordan  sandstone,  Ilall.     Minn.  Acad.  Nat.  Sci.,  Bull.,  vol.  iii,  No.  1,  p.  133.     1889. 

Cambrian.     Minnesota.     Exa(!t  svns.  Madis(^n  sandstone,  Second  sandstone. 
Jordan  sandstone,  Hall  and  Sardeson.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  341.     1892. 

()rdovician(?).     Minnesota.     Included  in  Magnesian  series. 
Jordan  sandstone,  Keyes.      Iowa  Geol.  Snrv.,  1st  Ann.  Rept,  vol.  i,  p.  23.      1893. 
Cambrian.      Iowa.      Included    in    St.     Croix  sandstone.     Exact    syn.    Madison 
sandstone. 
Jordan  sandstone,  Hall  and  Sardeson.     Geoi.  Soc.  Am.,  Bull.,  vol.  vi,  pp.  167,  175. 
1895. 
Upiwr  Cambrian.     Minnesota.     Inclndeil  in  Magnesian  scries. 
Judith  iH'ds,  Meek  and  Hayden.     Phil.  Aciid.  Nat.  Sci.,  Proc.,  vol.   xiii,  p.  417. 
1 862. 
Tertiarv. 
Judith  Kiver  beds,  Coi>e.     U.  S.  Geol.  and  (Teog.  Surv.  of  Terr.,  Bull.  2,  p.  8.     1874. 

Cretaceous. 
Judith  Kiver,  Cope.     U.  S.  Geol.  and  (ieog.  Surv.  of  Terr.,  7th  Ann.  Kept.,  p.  434. 
1874. 
Cretaceous.     Montana. 
Judith  River  beds,  Peale.     U.  S.  (ieol.  and  Geog.  Surv.  of  Terr.,  8th  Ann.  Rept,  p.  155. 

J  876. 
Crctiiceotw.      Wyoming  and  Utah. 
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Judith  River  group.  Meek.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  Mon.,  vol.  ix, 
pp.  xlvii-lv.     1876. 

Cretaceous. 
Judith  River  formation,  Cope.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  Bull.,  vol.  Hi, 
pp.  565-569.     1877. 

Cretaceous.    Montana.     Exact  syn.  Fort  Pierre. 
Judith  River  group,  Sternberg.     Kansas  City  Rev.,  vol.  iv,  pp.  730-733.     1881. 

Cretaceous.     Montana. 
Juniata,  Darton.     U.  S.  Geol.  Sur\'.,  Geol.  Atlas  of  U.  S.,  Folio  No.  32.     1896. 

Silurian.     Virginia  and  West  Virginia.     Part.  syns.  Medina,  Rogers*  No.  iv,  and 
Levant 
Juniata,  Darton  and  Taff.     U.  S.  Geol.  Surv.,  (ieol.  Atlas  of  U.  S.,  Folio  No.  28. 
1896. 

Silurian.     West  Virginia  and  Maryland. 
Juniata  formation,  Clark.     Md.  Geol.  Surv.,  vol.  i,  pp.  157,  180-181.     1897. 

Silurian.     Maryland.     Exact,  syn.  Red  Medina  sandstone. 
Juniata,  Clark.     Md.  Geol.  Surv.,  vol.  iii,  p.  99.     1899. 

Silurian.    Maryland.     Part.  syn.  Red  Medina. 
Juniata  formation,  Darton.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  61. 
1899. 

Silurian.     Virginia  and  West  Virginia. 
Juniata  formation,  0*Harra.     Md.  Geol.  Surv.,  Allegany  County,  p.  86.     1900. 

Silurian.     Maryland. 
KaminiBtiquia  formation.  Chapman.     Can.  Inst.,  new  ser.,  vol.  viii,  pp.  186-190. 
1863. 

Cambrian.     Canada.     Included  in  Potsdam  group.  Lower  Silurian. 
Kamfnistiquia,  Walcott.     Geol.  Soc!.  Am.,  Bull.,  vol.  x,  p.  222.     189^). 

Algonkian.     Ontario.     Included  in  Huronian. 
Kanawha  Coal  Measures,  Piatt.     2d  Pa.  Geol.  Surv.  No.  2,  p.  xxvi.     1877. 
Kanawha  black  fiint,  White.     U.  S.  Geol.  Surv.,  Bull.  No.  a5,  p.  98.     1891. 

Carboniferous.    West  Virginia.     Includeil  in  Barren  Measures,  Elk  River  series. 
Kanawha  Falls  sandstone.  White.     Geol.  Soc.  Am.,  Bull.,  vol.  vi,  p.  306.     1895. 

Upper  Carboniferous.     West  Virginia.     Included  in  Pottsville  formation. 
Kanawha  formation,  Campbell  and  Mendenhall.     U.  S.  Geol.  Surv.,  17th  Ann.  Rept., 
pt.  ii,  p.  499.     1896. 

Carboniferous.  West  Virginia.   Exactsyns.  Rogers'  xiii,  Lower  Productive  Measures. 
Kanawha  series,  White.     Geol.  Soc.  Am.,  Bull.,  vol.  xi,  pp.  157-170.     1900. 

Carboniferous.     Pennsylvania. 
Kanawha  formation,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  69. 
1900. 

Carboniferous.     West  Virginia  and  Ohio.     Exact  syn.  Allegheny  River  Coal  series. 
Kanektok  silts  and  gravels,  Spurr.     U.  S.  Geol.  Surv.,  20th  Ann.  Rept.,  pt.  vii, 
p.  177.     1900. 

Pleistocene.     Alaska. 
Kansan  formation,  Chamberlin.    Jour,  of  Geol.,  vol.  iii,  pp.  271-272.     1895. 

Pleistocene.     Included  in  Glacial. 
Kansan  drift,  Norton.     Iowa  Geol.  Surv.,  vol.  iv,  p.  169.     1895. 

Pleistocene.    Iowa. 
Kansan  stage,  Upham.    Am.  Geol.,  vol.  xvi,  p.  103.     1895. 

Pleistocene. 
Kansan  epoch,  Todd.     Mo.  Geol.  Sur\'.,  vol.  x,  p.  213.     18%. 

Pleistocene.    Missouri. 
Kansan  drift,  Calvin.     Iowa  Geol.  Surv.,  vol.  v,  pp.  6,3-70.     1896. 

Pleistocene.    Iowa. 
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Kansan  formation.  Beyer.     Iowa  (ieol.  Sitn-.,  vol.  v,  p.  203.     1896. 

l'li-ist-«'.Nii>.    Iowa. 
Kansan  .IriJt,  Bain.    lowaGeol.  Surv.,  vol.  v,  |)|).  153-156.     18»8. 

PlL-ifltocpiit!.    Iowa. 
KanBWi  Chainberlin.    Jour,  of  Geol.,  vol.  iv,  pp.  872-876.     1886. 

Plfiatoci'iie.     Kanaae. 
Kanaan,  Ilerehey.     Am.  Ceiil.,  vol.  \ix,  pp.  In7-2O0.     1897. 

I'lcii'dM'eiit'.     Illilioix. 
Kant<an  ilrift,  I^everett.    Chic.  Ai-ail.  Pti.,  (ieol.  anil  Nat.  Hist,  Surv.,  Bull,  ii,  p.  1*. 
1B»7. 

Pleistocene. 
Kansan  .Irii't,  Calvin.     Iowa  Geol.  Surv.,  vol.  vU,  pp.  8.V86,  171-172.     1897. 

PWi8lo.'eiie.     Iowa. 
Kaiiwin,  Bi;yer.     Iowa  Geol.  Surv,,  vol.  vii,  jip.  232-233.     1897. 

PleisUK»ne.    Iowa. 
Kansun  drift,  Bain.     Iowa  Geol.  Kurv.,  vol.  vi,  pp.  43.1-167.    1897. 

Pleistocene.    Iowa. 
Kannan  "Iritt,  Pru-,  Bain,     Iowa  Geol.  Surv.,  vol,  vii,  pp,  :i3.'>-338.     Ift97. 

Pleintocene.     Iowa. 
Kansan  <Iri(t,  Bain.     Iowa  (ieol.  Siirv.,  vol.  vii,  pp.  33H-.14I).  -HlO-teS.     1S97. 

Pleicloi-eiif.    Iowa. 
Kaniwn  drift,  Tiltun  am)  Bain.     Iowa  (ieol,  Surv.,  vol.  vii,  pp.  .'>21-522,      1897, 

Pleistocene.     Iowa. 
KanBun  drift,  l*onard.     Iowa  Geol,  Surv.,  vol.  viii,  pp.  »4-M.     18.98. 

Pleistocene.    Iowa. 
KanHBU  drift,  Calvin.     lowaGeul.  ifiirv.,  vol,  viii.  pp.  llUi-ll!?,  239-241.     18tw. 

l*leiHto(«ne.     luwa. 
Kaiiiun  ilritt,  Bain.     Iowa  Geol.  .Surv.,  vol.  viii,  pp.  2s:!-2!e.     IHiiS. 

Pleisttici'np.     I  own. 
Kaii«iii.lri/I   Williarnc.     Am.  Pliii.  fkn:.  I'r.«-,,  vi.l,  xxxvii,  [.]..  H4-87,      IS!t«, 

l>l.'i>4<H'eiic.     IVnn^ylvnuia. 
Kiin.-iiii.,  Ciilvin,     Gfol.  S,m-,  Am.,  Hull.,  vnl.  x,  ].p.  107,  114.     HiK). 

l*l,-isliH',-nc,     lii«a, 
Kansan  ilrift,  Itiiiii.     lowiUJeol,  Surv..  vol.  ix.  p.  7(i,     lSi>!), 

Kanpan  ilrift,  Mai-liride,     Iowa  (ieol,  Surv.,  veil,  ix,  p,  i:!7.      I.S!>9. 

neiwtoiTnc.     Iowa. 
Kaniwn,  BeytT,     lo«a  Geiii.  Surv.,  vol,  ix,  p.  l!Vi.     IK!I9, 

l'lei«t«cene.     Iowa, 
KanMn  till,  IMden.     lowaGfol.  Snrv,.  vol,  ix,  p,  ;t;ilt,      I.Sffl). 

PleiHtiMvno.    Iiiwa. 
Kannaii,  Norton.     Iowa  Geol.  Surv.,  vol.  ix,  j..  47r>.     18tHI. 

Pleistocene.    Iowa. 
Kansan  drill   Macl.ride.     Iowa  (ieol,  Surv,,  vol.  s,  ]>.  2ift.     1900, 

Pleislonino.     Iowa. 
Kan!<an,  Beyer.     Iowa  Geol,  Surv,.  vol,  x,  p,  270,     HHX), 

PleiBlocpne,     Iowa. 
Kanaan    rifl   Williarnc.     lo«a  <K-oi,  Surv- vol,  x,  |..  i-iH.     litOO. 

Pleiatoeene.     town, 
Kansan  drift  C-alvin  and  Bain.     lo«a(k-ol,  Sm\-.,  vol.  \,  p,  46:),     1900. 

I'Icifll.H-en.',     Iowa. 
Xanaaa  City  oolite,  BmadlKwi.     Si.  i  jiuif  A.'ad.  Sci,,  Trana.,  vol,  iv,  p.  48:!.     IHSfi, 

(.'nrltomfvrona.     Kansas. 
k',iiisiis  Cily  JijiJWtone,  Gallaher.     Mo.  <iivil,  Surv.,  Bien.  Rept.,  p.  51.     1898, 
sr  ( 'ar/wui/feroiiH.     jMiawuiri.      IniljuUd  \ii  V\>Vper  IJob,\ Wea»v\rea. 
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ia^  Hall.    Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  x,  p.  56.     1866. 

Carboniferous.    Mississippi  Valley.     £xact  syn.  Upper  Archimides. 
Kaskaskia  limestone,  Shumard.    St.  Ix>ui8  Acad.  Sci.,  Trans.,  vol.  i,  p.  405.     1857. 

Lower  Carboniferous.     Missouri.     Included  in  Mountain  limestone. 
Kaskaskia  limestone,  Hall.     Iowa  Geol.  Surv.,  vol.  i,  pt.  i,  pp.  107-119.     1858. 

Carboniferous.     Iowa.     Exact  syns.  Archimides  limestone,  Pentremital  limestone. 
Kaskaskia  limestone.  Hall.     Iowa  Geol.  Surv.,  vol.  i,  p.  107.     1858. 

Carl)oniferous.     Iowa.     Exact  syns.  Archimides  limestone,  Pentremital  limestone. 
Kaskaskia  limestone.  Hall.     Albany  Inst.,  Trans.,  vol.,  iv,  pp.  2-3.     1864. 

Carboniferous.     Mississippi  Valley.     Exact  syn.  Upper  Anrhimides  limestone. 
Kaskaskia  limestone,  Engelmann.    St.  I^uis  Acad,  Sci.,  Trans.,  vol.  ii,  p.  189.     1808. 

Lower  Carboniferous.    Illinois. 
Kaskaskia  group,  Miller.    Sin.  Soc.  Nat.  Hist,  Jour.,  vol.  iv,  No.  iv,  p.  284.     1881. 
Kaskaskia  group.  Miller.     N.  A.  Geol.  and  Pa.,  p.  73.     1889. 
Kaskaskia  beds,  Keyes.    Geol.  Soc.  Am.,  Bull.,  vol.  iii,  pp.  283,  295.     1892. 

Lower  Carlxtniferous.     Missouri.     Includes  Aux  Vases  sandstone,  Kaskaskia  lime- 
stone and  Shale.     Exacrt  syn.  Chester. 
Kaskaskia  beds,  Keyes.    Iowa  Geol.  Surv.,  Ist  Ann.  Rept.,  vol.  i,  pp.  74-77.     1893. 

Carboniferous.     Iowa.     Include<l  in  Mississippian  series.     Includes  Aux   Vases 
sandstone.     Exact  syn.  Chester. 
Kaskaskia  stage,  Keyes.     Mo.  Geol  Surv.,  vol.  iv,  pp.  30, 72,  76.     1894. 

Lower  Carboniferous.     Missouri.     Includes  Chester  shales,  Kaskaskia  limestone 
and  Aux  Vases  sandstone. 
Kaskaskia  stage,  Keyes.     Mo.  Geol.  Surv.,  vol.  vii,  pt.  ii,  p.  390.     1894. 

Lower  Carboniferous.     Missouri.     Included  in  Mississippian.     Includes  (Chester 
shale,  Kaskaskia  limestone  and  Aux  Vases  limestone. 
Kaskaskia  limestone,  Keyes.     Mo.  Geol.  Surv.,  vol.  iv,  pp.  30,  74-76.     1894. 

Lower  Carboniferous.     Missouri.     Included  in  Kaskaskia  stage. 
Kaskaskia  limestone,  Keyes.     Mo.  Geol.  Surv.,  vol.  vii,  pt.  ii,  p.  390.     1894. 

Lower  Carboniferous.     Missouri.     Included  in  Kaskaskia  stage. 
Katemcy  series,  Dumble.    Texas  Geol.  Surv.,  1st  Ann.  Rept.,  pi.  iii,  p.  Ixi.     1890. 

Cambrian.    Texas.     Exact  syn.  Potsdam. 
Katemcy  series,  Comstock.    Texas  Geol.  Surv.,  1st  Ann.  Kept.,  pp.  289-291.     1890. 

Cambrian.    Texas.     Exact  svn.  Potwlam. 
Katemcy  series,  Comstock.     Texas  Geol.  Surv.,  2d  Ann.  Rept,  pp.  564-565.     1891. 

Cambrian.    Texas.     Included  in  Up()er  Cambrian.     Exact  syn.  Potsdam. 
Katemcy,  Walcott     U.  S.  Geol.  Surv.,  Bull.  No.  81,  p.  246.     1891. 

Cambrian.    Texas. 
Kearsarge  andalusite  group,  Hitchcock.     Geol.  of  New  Hampshire,  pt.  ii,  pp.  585- 
588,  627.     1877. 

Paleozoic.     New  Hampshire. 
Kearsarge  group,  Hitchcock.     Am.  Mus.  Nat.  Hist,  Bull.,  vol.  i,  1881-86,  p.  179. 
1884. 

Vermont  and  New  Hampshire. 
Kearsarge  schists,  Hitchcock.    Jour,  of  Gool.,  vol.  iv,  p.  54.     1896. 

Algonkian  or  Cambrian.     New  Hampshire. 
Kearsarge  conglomerate,  Hubbard.     Mich.  Geol.  Surv.,  vol.  vi,  pt.  ii,  p.  85.     1898. 

Algonkian.    Michigan. 
Keewatin  series,  Lawson.     Can.  Geol.  Surv.,  new  ser.,  vol.  i,  pp.  10CC-15CC, 
61CC-85CC,  101CC-130CC.     1886. 

Archean.    Canada.     Part  syn.  Huronian(?). 
Keewatin,  Winchell.    Minn.  Geol.  and  Nat  Hist  Surv.,  16th  Ann.  Rept,  336-344. 
1888. 

Minnesota. 
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Keewatin  Herieis,  Winchell.     Minn.  (ieol.  and  Nat.  Hist.  Surv.,  17th  Ann.  Rept.,  pp.  14, 
19.     1889. 

Iluronian.     Minnesota. 
Keewatin  Fchiati^,  Winchell.     Minn.  Geol.  and  Nat.  Hist  8urv.,  17th  Ann.  Rept.  p.  IM, 
1889. 

Minnesota. 
Kt^ewatiii  stories,   l^wHon.     Can.  Geol.  Snrv.,  new  ser.,  vol.  iii,  pt.  i,  pp.  22F-99F. 
1889. 

Arcliean.     Canada. 
Keewatin,  Winchell.     (ieol.  See.  Am.,  Bnll.,  vol.  ii,  p.  109.     1890. 

Iluronian  (?).     Canada. 
Ket^watin,  Winchell.     Minn.  A(^.  Nat.  Soi.,  vol.  iii,  pt.  ii,  p.  278.     1891. 

Minnesota. 
Keewatin  series,  Smith.     Can.  Geol.  Surv.,  new  Her.,  vol.  v,  pt.  i,  pp.  17G,  56G-70G. 
1898. 

Archean.     Canada.     Part.  syn.  Huronian(?). 
Keewatin  series,  Ontario.     Geol.  Soc.  Am.,  Bull.,  vol.  iv,  pp.  333,  341,  342-344.     1893. 

I^urentian.     Ontario. 
Keewatin  series,  Spurr.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  22d  Ann.  Rept.,  p.  120. 
1894. 

Minnesota. 
Keewatin,  Grant.     Science,  vol.  xxiii,  p.  17.     1894. 

Iluronian  (Lower)*.     Minnesota. 
Keewatin,  Selwyn.     Science,  vol.  xxiii,  p.  107.     1894. 

Silurian.     Canada.     Included  in  Quebec  group. 
Keewatin,  Winchell  and  Grant.    Minn.  Geol.  and  Nat.  Hist.  Surv.,  23d  Ann.  Rept, 
p.  <).•{.     1895. 

Minnesota.     Include<l  in  Ontarian. 
Keewatin,  Mclnnes.     Can.  Geol.  Surv.,  new  ser.,  vol.  x,  pp.  18H-20II.     1898. 

Ontario. 
Keewatin,  Coleman,     (ieol.  Soc.  Am.,  HulL,  vol.  ix,  p.  224.     1898. 

Aiiionkian.     Ontario.     Included  in  Ontarian. 
Keewatin,  Cirant.     Minn.  (ieol.  and  Nat.  Hist.  Surv.,  Final  Rept.,  vol.  iv,  p.  178. 

I8in). 

Minnesota. 
Keewatin,  (J rant.     Minn.  (leol.  and  Nat.  Hist.  Surv.,  Final  Rept.,  vol.  iv,  pp.  423, 
4(>7.     1899. 
Archean.     Minnesota. 
Keewatin,  Winchell  and  (Jrant.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final   Kept., 
vol.  iv,  p.  199.      1899. 
Minnesota.     Included  in  Ontarian. 
Keewatin,  Winchell.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept.,  vol.  iv,  pp.  270, 
384,  524.      1899. 
Minnesota.     Includes  I'pper  and  Lower  Keewatin. 
Keewatin  (in  i>art),  Walcott.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  222.     1899. 
Algonkian.     Ontiirio.     Included  in  Lower  Iluronian.     Part.  syns.  Lower  Vermil- 
ion, Lower  Manjuette,  Fetch  Mountain,  Menominee,  and  Black   River  Falls 
schist. 
Keewatin,  lower,  Winchell.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept.,  vol.  v, 
p.  13.     1900. 
Archean.     Minnesota.     Kxact  syn.  Kawishiwin  series. 
Kenai  <rroup,  Dull  and  Harris.     U.  S.  Geol.  Surv.,  Hull.  No.  84,  p.  234.     1892. 
Tertiary.     Alaska.     Includes  I' nga  conglomerate,  Ligni tic  beds. 
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Kenai  group,  Knowlton.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  587.     1894. 

Tertiary.     Alaska.     Included  in  Eocene. 
Kenai  formation,  Dall.     U.  S.  Geol.  Surv.,  17th  Ann.  Rept.,  pt.  i,  pp.  772,  836. 
1896. 

Teftiary.     Alaska.     Included  in  Oligocene. 

Kenai  series,  EmmonH.     Nat.  (leog.  Mag.,  vol.  ix,  p.  158.     1898. 

Tertiary.     Alaska.     Included  in  Eocene. 
Kenai  series,  Spurr.     U.  iS.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  iii,  pp.  184-195.     1898. 

Tertiary.     Alaska.     Included  in  Eocene. 
Kenai  group,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Kept,  pt.  ii,  j).  345.     1898. 

Tertiary.     Alaska.     Included  in  Chichasawan  stage.  Eocene. 
Kenai  fonnation,  Smith.     Jour,  of  Geol.,  vol.  viii,  pp.  456-457.     1900. 

Tertiary.     Alaska.     Include<l  in  Eoitene. 
Kenai  fonnation,  Eldridge.     U.  S.  Geol.  Surv.,  20th  Aim.  Rept.,  pt.  vii,  pp.  1<)-17. 
1900. 

Tertiary.     Alaska.     Included  in  Oligocene. 
Kenai  series,  Schrader.     U.  S.  Geol.  Surv.,  21st  Ann.  Kept.,  pt.  ii,  p.  477.     1900. 

Alaska. 
Kendall  Oreen  slate,  Hobhs.     Am.  Geol.,  vol.  xxiii,  ]).  110.     1899. 

Cambrian.     Massachusetts. 
Kennett  limestone  and  shale.  Smith.     Jour,  of  Geol.,  vol.  ii,  pp.  591-593.     1894. 

Devonian.     California.     Indudecl  in  Sacramento  formation. 
Kennett  limestone.  Rand.     Phil.  Acrad.  Nat.  S<d.,  Proc.,  1900,  i)p.  235-242.     1900. 

Pennsylvania. 
Kentucky  shale,  Slialer.     Ky.  Geol.  Surv.,  new  ser.,  vol.  iii,  pp.  183-186.     1877. 

Carlxjniferous.     Kentucky.     Includes  Subconglomerate  Coal  Measures. 
Kentucky  marble,  Linney.     Ky.  Geol.  Surv.  (Proctor),  Geol.  of  Clark  and  Mont- 
gomery (rounties,  1884. 

Silurian  or  Cambrian.     Kentucky.     Included  in  Binlseye  limestone. 
Ken^irood  l)eds,  Norton.     Iowa  Acad.  Sci.,  Proc.,  vol.  i,  pt.  iv.,  p.  23.     1894. 

Devonian.     Iowa.     Exact  syn.  Independence  shale. 
Kenwooil  beds,  Norton.     Iowa  Geol.  Surv  ,  vol.  iv.,  pp.  156-157.     1895. 

Devonian.     Iowa.     Included  in  Wapsipinicon  stage. 
Keokuk,  Hall.     Am.  Assoc.  Adv.  S<n.,  Proc,  vol.  x,  p.  54.     1856. 

Carboniferous.     Mississippi  Valley.     Exact  syn.  I^wer  Archimides. 
Keokuk  limestone,  Worthen.     Iowa  Geol.  Surv.,  vol.  i,  pp.  193,  202,  216,  228.     ia58. 

Carboniferous.     Iowa. 
Keokuk  limestone.  Hall.     Iowa  Geol.  Surv.,  vol.  i,  p.  94.     1858. 

CarlKjniferous.     Iowa.     Exact  syn.  Archimides  limestone. 
Keokuk  limestone,  Worthen.     Iowa  Geol.  Surv.,  vol.  i,  pt.  1,  pp.  19:J-194,  202,  2Uy- 
217,  228.     1858. 

(^/arlx)niferous.     Iowa. 
Keokuk  limestone.  Hall.     Iowa  Geol.  Surv.,  vol.  i,  pt.  i,  pp.  94-96.     1858. 

Carlxmiferous.     Iowa.     Exact  syn.  Archimides  limestone. 
Keokuk  limestone,  White.     Boston  Jour.  Nat.  Hist.,  vol.  vii,  1859-1863,  p.  224.    1860. 

Iowa. 
Keokuk  limestone,  Hall.     Albany  Inst.,  Trans.,  vol.  iv,  pp.  2-3.     1864. 

Carboniferous.     Mississippi  Valley.     Exact  syn.  Lower  Archimides  limestone. 
Keokuk  group,  Worthen.     111.  Geol.  Surv.,  vol.  i,  pp.  89-102,  334-337,  352.     1866. 

Carboniferous.     Illinois.     Included   in   Subcarlxjniferous.      Exact  syn.    Siliceous 
group. 
Keokuk  linestone,  Worthen.     III.  Geol.  Surv.,  vol.  iii,  pp.   112-113,  128-129,  140. 
1868. 

Carlx>niferou8.     Illinois. 
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Keokuk  limeetone,  Engelmann.     St.  Loaie  Acsil.  Set.,  Trmiw.,  toL  ii,  p.  180.     186S. 

L«»wer  Carboniferoui*.     Illinois*. 
Keokak  limestone.  Green.     111.  iieol.  Sarv.,  vol.  iv,  |k  :379.     1^70. 

Carbon  iferoQS.     Illinois. 
Keokuk  limestone,  Worthen.     111.  Geol.  San.,  vol.  iv,  pp.  14,  31,  53,  69,  »4.  *  1870. 

CarboniferoQij*.     Illinou*. 
Ket»kuk  linMPAtone,  White.     Iowa  iieol.  Surv.,  vol.  U  pp.  210-215.     1870. 

CarU>nifen)as.     Iowa.     Included  in  Subcarboniferon?  group.     Exact  pvn.  I^wer 
An'himi«le^  limestone. 
Ke«>kuk  limesitone,  Worthen.     III.  Geol.  Sun-.,  v«»l.  v,  pp.  261,277-278.     1873. 

Carbi>nifen>n9.     Illinoi:>. 
Ke«>kuk  |Bm.Hi|^  Bni««ihea<ii.   Mo.  Get*l.  Sunr..  Kept.  1873-74,  pp.  25,  68, 99, 184.  1874. 

Oirbi>nifen>n:««.     Mia^Hiri.     Inclmlevl  in  liower  CarbooiieroiiA,  Mountain  limestone. 
Ktnikuk  frroup,  Bniotlhedkl.     Mo.  tieol.  Surv..  Kept.  187S-1874.  pp.  25.  68.     1874. 

I</iwer  Carbrnifenwi?.     Mia^Hin. 
Ke^»kuk  gnnip.  Miller.     Oir.  Si«\  Nat.  Hi«t..  Jour.,  vol.  iv.  Xol  iT,pL  286.     1881. 
Ke«>kuk,  Beachler.     .\ui.  Ge«*l..  vol.  ii.  p.  407.     1888. 

t:^arlM»nifen-m.<.     Iiuliana.     Int^lutleii  in  EocarboniieioiK. 
Ket^kuk  !^ries,  V«i}si1es.     N.  Y.  .\«-ail.  Set..  .\nnal«.  vol.  iv,  p.  72.     1889. 

Car) iiknifen>ust.     Mkf4M:!«|>pt  Valley.     Exact  8yn.  Silieeou?  seriev  of  Tennessee. 
Ket^kiik  jimwp.  Miller.     N.  .\.  (leol.  ami  Pd..  p.  70.     li$»9. 
Ketkkuk  linie^one.  IjuM.     .Mo.  lieol.  Surv..  BnlL,  Nol  3.  pp.  14.  15.     1890 

L^imer  (^irUMiifen^ti^     Mi;ft)«Hiri. 
Keokuk.  Ilopkius.     .\rk.  Iw^il.  Surx..  18S*>,  vi>L  iv,  p.  54.     1890L 

rart«iMiifenin!i.     .\rkanjas.     Inclmled  in  U^wer  OarbonilefoaR. 
Ke«*knk  I«e«l5.  Gonk^n.     .\ni.  Jonr.  Set..  3il  s^y..  v^^I.  xL  pp.  295-300.     1890. 

CAri*^nifen^i5.     Ii»ua. 
Kt^»kt:k  Hrrur-,  ori.»n-      Ky.  «ie«»J.  Mirv..  Re|«t-  *»i\  Prtmileuni.  etc..  \k  134.      1S91. 

t  aH«»:iilVn.a>.      Kt-ntuiky.      Fxai  t  >yTi-  Kn«»l«Btt»m*  jrnMii*. 
Kt^'kiik.  IVtii  h:«-'.     \:u.  •»»-•'..  \.*!.  x.  j..  s>.     I'^^r^. 

<  ar*««n"::VT\'';>.     «»!.;.•  jir.-!    M!'<»i:^:pi»:   vAi!ev>-      Imlutl*^   Cliertv   lie«l.    Keokuk 
.';v.:tr>t.-««-.  *»«•••??•  "ii-!.  MAsTT^esJaui  i>r  S^^^'n*!  An-hi:niile*«»f  <>wen.  and  Warsaw 
..f  lU'.i. 
Kr^.kr.k.  «^..!^^  I..      Ai:..  Go'*;..  v.. J-  :\.  i«.  ISV      I'iSH^. 

r;irJ«.»r.i:VnT.>.      |.»ua, 
Kt^ikiik.  Ktxt-s.     lit-..;.  S..i\  A:i...  Wu'.]..  \.»-.  :::.  pp.  2Sa.  iS»i-     lJ5?i!. 

•  •    • 

l.*.Ht  "  i'Ar":*«r.il\-r. •;>-  Mi;«*»i:ri.  hi*  .-.■u-^:  in  Ai:£Tij5a  55afi^. 
Ko'k  :k    i'.i.t-sT.'nt-.  Kt\>*s      M«-.  tn^«'.  >;r\  .  \.  '.  \i":.  ]^.  ii.  }<  i5i^».     l5^m. 

I  J-  ^y^  i-r  Car"'  *  'i; :  i\'T%  .ks.  M  "i??H»v.in .  1  di  ":«■  u- i  ":i:  Aiiiii?aia  j^iaie. 
KrN'kr.k.  <i.T^ii.n.      I.»h.^  titv-I.  Snrv..  v.-i.  :\.  :.iv  -ll-.Kv     1>5<%. 

Keosauqua  saniisif-nv.  <ioTNjr.r..     Ji.ur,  .-f  iVtvl..  vn:.  ij:.  pp.  JiiM-C>Vi.     1?^J^. 

Kes&ler  l::iK>i«.ijr,  >:i.i  .nti>.     Ark.  iitx'l.  Sr.rx  ..  iSsS,  Vi.].  iv,  pjv  lil;>-l(it%.  152.     lS*<S. 

i\^r^ «« >n i jVr. •n>.     .\ rk3ins*>.      1  n«  In-it^i  in  \^ -^ er  OarK^niienxis. 
Ki-ssirr  Mnn^sTiou,  l^rakt .      An..  Pi.i.    S^v..  !>>•...  v..l.  xxxvi,  ]*.  3M.      1?^7. 
(^rU.nih'T>»u>.     ImUan  Ttrriivrx .     In^^.^itM  in  {vi$4on  cT\«ip  of  Lomer  Carln^n- 
iifT\»i4S>. 
Kettleman  hke  K>.L  O^xMvr.     iV.    A*-.*-:     •:  Si  ,  Ptxh-.  i\»r  1SH.VVM,  2d  ^r..  vol.  iv, 
p.  lt>7.     l>{i4r>. 
rii«vit*no,     l^Wiiomia. 
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L,  Irving.     Am.  Jour.  Sci.,  3d  8er.,  vol.  xvii,  pp.  395-398.     1879. 

Archean.    Michigan. 
Keweenawan,  Sweet.     Geol.  of  Wis.,  vol.  iii,  pp.  ;^36-350.     1880. 

Wigcongin. 
Keweenawan,  Whittlesey.     Geol.  of  Wis.,  vol.  iii,  pp.  21ft-223.     1880. 

Wisconsin. 
Keweenawan  system,  Irving,     (ieol.  of  Wis.,  vol.  iii,  pp.  167-206.     1880. 

Wisconsin.     Exact  syn.  Copper-l)earing  system. 
Keweenawan  system,  Irving.     Geol.  of  Wis.,  vol.  iii,  pp.  7-15.     1880. 
Kewecnian  group,  Wadsworth.     Harvanl  Coll.  Miw.  Comp.  Zoo!.,  Bull.,  vol.  vii, 
1880-1884,  p.  99.     1880. 

Includes  Copper-bearing  series  of  Luke  Superior. 
Kewenaw  series,  Strong.     Geol.  of  Wis.,  vol.  iii,  pp.  391-395.     1880. 

Wisconsin.     Exact  syn.  Copper-l)earing  series. 
Keweenawan  system,  Pumpelly.     Geol.  of  Wis.,  vol.  iii,  pp.  2iM9.     1880. 

Wisconsin. 
Keweenaw  series,  Irving.     U.  S.  (ierjl.  Surv.,  Mon.,  vol.  v.     1883. 

Algonkian.     Lake  Superior  region. 
Keweenawan,  Chamberlin.     Geol.  of  Wis.,  vol.  i,  p.  9(>.     1883. 

Archean.     Wisconsin. 
Keweenawan  series,  Irving.     U.  S.  Geol.  Surv.,  3d  Ann.  Rept.,  p.  93.     18811 

Algonkian.     Lake  Superior  region. 
Keweenawan  fonnation,  Chaml>erlin.     (Jeol.  of  Wi.s.,  vol.  i,  pp.  96-118.     18811 

Huronian.     Wisctonsin.     Exact  syn.  Cop|>er- hearing  series. 
Keweenawan  series,  Wadsworth.    Boston  Soc.  Nat.  Hist.,  Proc,  vol.  xxiii,  1 884-1 H88, 
p.  172.     1884. 

Michigan. 
Keweenian,  Hunt.     Smithsonian  Ann.  Rept.,  1882,  p.  336.     1884. 

Archean.     Michigan.     lnclude<l  in  Eozoic.     Exact  syn.  Keweenaw  group. 
Kewenaw  series,  Irving  and  Chamberlin.     V.  S.  Geol.  Surv.,  Bull.,  No.  23.     1885. 

Algonkian.     Michigan. 
Keweenawan  series,  Herrick,   Tight,  and  Jones.     Ilenison   Univ.  Siti.  l^b..  Bull., 
vol.  ii,  p.  124.     1887. 

Michigan. 
Keweenian,  Winchell.     Minn.  Geol.  and  Nat.  Hist.,  Surv.,  17th  Ann.  Rept.,  p.  14. 
1889. 

Minnesota.     Exact  syn.  Keweenawan. 
Keweenian,  Winchell.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  109.     18tK). 

Huronian  (?).     Canada. 
Keweenawan,  Mee<ls.     Minn.  Ac^<l.  Nat.  Sci.,  vol.  iii,  pt.  ii,  pp.  274-277.     1891. 

Minnesota. 
Keweenaw  series.  Van  Hise.     Jour,  of  Geol.,  vol.  i,  pp.  124-127.     1893. 

Algonkian.     Lake  Superior  region. 
Keweenaw  series.  Van  Hise.    Int.  C-ong.  of  (ieol.,  5th  session,  pp.  506-507.     1893. 

Algonkian.     Lake  Superior  region. 
Kewenian,  Dawson.     Geol.  Soc.  Am.  Bull.,  vol.  v,  p.  103.     1894. 

Archean  (?).    Canada. 
Keweenawan,  Grant.     Am.  Geol.,  vol.  xiii,  p.  437.     1894. 

Archean.     Lake  Superior  region. 
Keweenawan,  Winchell.     Am.  Geol.,  vol.  xvi,  pp.  75,  150.     1895. 

Archt^an.     Lake  Superior  region. 
Keweenewan,  Grant.    Am.  Geol.,  vol.  xv,  p.  192.     1895. 

Archean.    Lake  Superior.    Include*l  in  Copj)er-l)earing  rockH.    Exact  syn.  Nipiviou. 
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Keweenaw  jrroiip,  Hubbard.     Mich.  Geol.  Surv.,  vol.  v,  p.  85.     1895. 

Michigan. 
Kewi^nawan  series,  Wadsworth.     Am.  Inst.  Mg.  Engrs.,  Trans.,  vol.  xxvii,  p.  687. 
1898. 

I^ke  Superior  region. 
Keweenawan  series,  Elftnian.     Am.  Geol.,  vol.  xxii,  pp.  131-149.     1898. 

Algonkian.     Minnesota.     Includes  Beaver  Bay  diabase,  Redrock  member,  Tem- 
perance River  nienil)er. 
Keweenawan  series,  Elftman.     Am.  Geol.,  vol.  xxi,  pp.  175-188.     1898. 

Algonkian.     Great  I^kes  region. 
Keweenawan,  Lane.     Mich.  Geol.  Surv.,  vol.  vi,  pt.  i,  pp.  219-266.     1898. 

Arc'hean.     Michigan. 
Keweenaw  series,  Hubbard.     Mich.  Geol.  Surv.,  vol.  vi,  pt.  i,  pp.  57-58,  97.     1898. 

Algonkian.     Michigan. 
Keweenawan,  Walcott.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  222.     1899. 

Algonkian.     Michigan.     Part.  syn.  Nipigon  of  Ontario. 
Keweenawan,  Grant.     Minn.  Geo!,  and  Nat.  Hist.  Surv.,  Final  Rept.,  vol.  iv,  pp. 
325,  418,  457,  476,  488,  494.     1899. 

Cambrian.     Minnesota.     Includes  Cabotian,  Puckwunge  conglomerate,  and  Man- 
itou. 
Keweenawan,  Grant.     Wis.  Geol.  and  Nat.  Hist  Surv.,  Bull.,  No.  6,  Econ.  ser.,  No.  3, 
pp.  8-16.     1900. 

Wisconsin.     Includes  Upp)er  and  Lower  Keweenawan. 
Kiaxnitia  clays.  Hill.    Geol.  Soc.  Am.,  Bull.,  vol.  ii,  pp.  503,  515<     1891. 

Cretaceous.    Texas.     Included  in  Washita  division. 
Kiamitia  clay,  Taff.     Texas  Geol.  Surv.,  3d  Ann.  Rept,  pp.  344-345.     1892. 

Cretaceous.    Texas.     Included  in  Fredericksbui^  division  of  Lower  Cretaceous. 
Kiamitia  (!lay,  Taff.     Texas  Geol.  Surv.,  4th  Ann.  Rept,  pp.  258-261.     1893. 

Cretaceous.     Texas.     Included  in  Fredericksburg  division  of  Lower  Cretaceous. 
Kibbey  sandstone,  Weed.     U.  S.  Geol.  Surv.,  20th  Ann.  Rept,  pt.  iii,  p.  295.     1900. 

Carboniferous.     Montana.     Included  in  Quadrant  group. 
Kiger,  Cragin.     Colo.  College  Stud.,  vol.  vi,  pp.  3,  39.     1896. 

Permian.     Kan.sas.     Included  in  Upper  division  of  Cimarron  series. 
Kiger  division,  Crajjjin.     Am.  Geol.  vol.  xix,  pp.  358-363.     1897. 

Permian.     Kansas,  Oklahoma.     Included  in  Cimarron  series.     Includes  Taloga, 
Day  Creek,  and  lied  Bluff  formations. 
Ki^er  (livi.sion,  Pros.ser.     Kan.  Univ.  Geol.  Surv.,  vol.  ii,  pp.  94-95.     1897. 

Permian  (?).     Kansas.     Included  in  Cimarron  series. 
Kimberling  shale,  Camplwll.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  pp.  171,  177.     1S94. 

Devonian.     Virginia. 
KimlK^rling  shale,  Campbell.     U.  S.Geol.  Surv.,  (Jeol.  Atlas  of  U.S.,  Folio  No.  211. 
1896. 

Devonian.     Virginia  and  West  Virginia. 
Kimberling  shale,  Campbell.      U.S.  Geol.  Surv.,  Geol.  Atlas  of  U.S.,  Folio  No.  44. 
1897. 

Devonian.     Virginia  and  West  Virginia. 
Kinderhook  group,  Worthen.     HI.  Geol.  Surv.,  vol.  1,  pp.  4:^-44,  108-118.     IWMi. 

Carboniferous.      Illinois.      Included    in  Subcarboniferous    limestone.      Includes 
Chotean  limestone.  Lithographic  limestone,  Vermicular  sandstones  and  shales 
of  Missouri  and  (ioniatite  limestone. 
KiiKlerhook  limestone,  White.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xlv,  p.  333.     1868. 

Di'vonian.     Iowa. 
Kmderhook  group,  Worthen.     111.  G€»ol.  Surv.,  vol.  iii,  p.  115.     1868. 
hCarJlMjniferous.     liiinois. 
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Kinderhook  group,  Green.    111.  Geol.  Surv.,  vol.  iv,  p.  285.     1870. 

Carboniferous.     Illinois. 
Kinderhook  group,  Worthen.     III.  Geol.  Surv.,  vol.  iv,  pp.  9,  27,  57.     1870. 

Carboniferous.    Illinois. 
Kinderhook  beds,  White.    Iowa  Geol.  Surv.,  vol.  i,  pp.  191-201.     1870. 

Carboniferous.     Iowa.     Included  in  Subcarboniferous  group.     Exact  syn.  Che- 
mung group. 
Kinderhook  group,  Worthen.     111.  Geol.  Surv.,  vol.  v,  p.  279.     1873. 

Carboniferous.    Illinois. 
Kinderhook  group,  Williams.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xxv,  pp.  97-104.     1883. 

Carboniferous.    Mississippi  Valley. 
Kinderhook,  Calvin.    Am.  Geol.,  vol.  iii,  pp.  25-36.     1889. 

Carboniferous.    Iowa. 
Kinderhook,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  55.     1890. 

Carboniferous.     Arkansas.     Included  in  Lower  Carboniferous.    Includes  Chouteau 
and  lithographic  limestone  (Missouri),  Goneatite  limestone  (Indiana),  and 
Iowa  marble. 
Kinderhook,  Keyes.     Greol.  Soc.  Am.,  Bull.,  vol.  iii,  pp.  283,  287.     1892. 

Lower  Carboniferous.    Missouri.     Included  in  Mississippian.     Includes  Louisiana 
limestone,  Hannibal  shale,  and  Chouteau  limestone.     Part.  eyns.  Waverly, 
Marshall. 
Kinderhook  beds,  Keyes.    Iowa  Greol.  Surv.,  vol.  i,  pp.  50-59.     1893. 

Carboniferous.     Iowa.     Included  in  Mississippian  series.     Includes  Chouteau  lime- 
stone, Hannibal  shales,  and  Louisiana  limestone. 
Kinderhook  stage,  Keyes.    Mo.  Greol.  Surv.,  vol.  iv,  pp.  30,  48-58.     1894. 

Lower  Carboniferous.     Missouri.     Includes  Choteau  limestone,  Hannibal  shale, 
and  Louisiana  limestone. 
Kinderhook  stage,  Keyes.    Mo.  Geol.  Surv.,  vol.  vii,  pt.  ii,  p.  390.     1894. 

Lower  Carboniferous.     Missouri.     Included  in  Mississippian.     Includes  Chouteau 
limestone,  Hannibal  shale,  and  Louisiana  limestone. 
Kinderhook  shale,  Keyes.    Iowa  Geol.  Surv.,  vol.  iii.  pp.  33^340,  431-439.     1895. 

Carboniferous.     Iowa.     Included  in  Mississippian  series. 
Kinderhook,  Bain.     Iowa  Greol.  Surv.,  vol.  v,  pp.  131-140.     18%. 

Carboniferous.    Iowa.     Included  in  Mississippian  series.     Includes  Wassonville 
limestone,  English  River  gritstone,  and  Maple  Hill  shale. 
Kinderhook,  Keyes.     Am.  Geol.,  vi»l.  xx,  pp.  167-176.     1897. 

Carboniferous.    Mississippi  Valley. 
Kinderhook  stage,  Shepard.     Mo.  Geol.  Surv.,  vol.  xii,  pp.  49,  82.     1898. 

Lower  Carboniferous.     Missouri.     Includes  Chouteau  limestone,  Hannibal  shale, 
and  Louisiana  limestone. 
Kinderhook  beds,  Marbut.     Mo.  Geol.  Surv.,  vol.  xii,  pt.  ii.  p.  160.     1898. 

Lower  Carboniferous.     Missouri.     Included  in  Mississippian  serieH. 
Kinderhook,  Macbride.     Iowa  Geol.  Surv.,  vol.  ix,  p.  123.     1899. 

Carboniferous.     Iowa.     Included  in  Mississippian  series. 
Kinderhook,  Keyes.    Jour,  of  Geol.,  vol.  viii,  pp.  315-321.     1900. 

Carlx)niferous.     Mississippi  Valley. 
Kinderhook,  Beyer.     Iowa  Geol.  Surv.,  vol.  x,  p.  264.     1900. 

Carboniferous.     Iowa.     Included  in  Mississippian  series. 
Kinderhook,  Weller.     Iowa  Geol.  Surv.,  vol.  x,  pp.  63-79.     1900. 

Devonian-Carboniferous.     Iowa. 
Kinderhook,  Keyes.     Am.  Geol.,  vol.  xxvi,  pp.  315-321.     1900. 

Carboniferous.    Mississippi  Valley. 
Kinderhook,  Keyes,  Jour,  of  Geol.,  vol.  8,  pp.  315-321.     1900. 

Carboniferous.    MiasiBBippi  Valley  region. 
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King  limestone,  Shepard.     Mo.  Geol.  Surv.,  vol.  xii,  pp.  49,  71-74.     1898. 

Devonian.     Missouri.    Included  in  Hamilton  stage. 
Kingfisher  formation,  Cragin.    Am.  Geol.  vol.  xix,  pp.  352-355.     1897. 

Permian.     Kansas,  Oklahoma.     Included  in  Salt  Fork  division  of  Cimarron  series. 
Includes  Salt  Plain  and  Harper  formations. 
KingB  Mill  sandstone,  Claypole.    2d  Pa.  Geol.  Surv.,  Rept.  P,  pp.  73-77.     1885. 

Devonian.    Pennsylvania.     Included  in  Catskill. 
Kinj?8  Mill  sandstone,  Lesley.     2d  Pa.  Geol.  Surv.,  Final  Rept,  vol.  ii,  pp.  1560- 
1561.     1892. 

Devonian.     Pennsylvania.    Included  in  Chemung. 
Kings  Mountain  series,  Lieber.    Survey  of  S.  C,  1858,  pp.  20-30.     1858. 

Paleozoic(?).     South  Carolma. 
Kingsdown  marls,  Cragin.    Colo.  College  Stud.,  vol.  vi,  p.  54.     1896. 

Tertiary.     Kansas.     Included  in  Tule  division  of  Cummins,  Equus  beds  of  Cope. 
Kingston  group,  Bailey  and  Matthew.    Can.  Geol.  Surv.,  Rept.,  1870-71,  pp.  122- 
138.     1873. 

Archean.     New  Brunswick.     Include<l  in  Huronian. 
Kingston  series,  Bailey  and  Matthew.     Can.  Geol.  Surv.,  Rept.,  1874-75,  pp.  85-86. 
1876. 

Huronian.     New  Brunswick. 
Kingston  series,  Matthew.     Can.  Geol.  Surv.,  Rept.,  1876-77,  p.  336.     1878. 

Archean.     New  Brunswick. 
Kingston  group,  Matthew.     Can.  Geol.  Surv.,  Rept.,  1876-77,  pp.  336-338.     1878. 

Silurian.     New  Brunswick.     Included  in  Upper  Silurian. 
Kingston  group,  Bailey,  Matthew  and  Ells.     Can.  Geol.  Surv.,  Rept.,  1878-79,  pp. 
4D-6D.     1879. 

Archean.     New  Brunswick.     Included  in  Huronian. 
Kingston  Hcries,  Matthew.     Can.  (Teol.  Surv.,  Rept.,  1877-7S.,  p.  3E.     1879. 

Archean.     New  Brunswick.     Included  in  Huronian. 
Kinp^ton  conglomerate,  Ihibhard.     Mich.  Geol.  Surv.,  vol.  vi,  pt.  ii,  pj).  85-86.     1S98. 

Algonkian.     Michigan.     Exact.  8yn.  Kearsarge  conglomerate. 
KingHtiHi  formation,  Hill.     Harvard  Coll.  Mus.  of  Comp.  Zool.,  Bull.,  vol.   xxxiv, 
p.  H8.      1H99. 

Pleistocene.     Jamaica.     Included  in  Coastal  series. 
Kiiij^ston  IkhIs,  Clarke  and  Schiichert.     Science,  new  ser.,  vol.  x,  pp.  876-877.     1899. 

Devonian.     New  York.     Inchidetl  in  HelderlK^rgian. 
Kingstown  series,  Shaler,  \Voo<lworth,  and  Foerste.      U.    S.   (ieol.   Surv.,   Men., 
vol.  xxxiii,  ])p.  :]:n-:J48.     1899. 

Carboniferous.     Rhcxle  Island. 
Kinzua  Creek  sandstone,   Ashburner.     *2<1  Pa.  (leol.  Surv.,  Kept.  R'^  pp.  :W9-,'{iK>. 
1HS5. 

CarUmiferous.     Pennsylvania. 
Kiowa  shales,  Cragin.     C()lo.  College  Stud.,  vol.  v,  p.  49.     1894. 

Cretace<>us.     Kansas.     Included  in  Comanche  series. 
Kiowa  shale,  Cragin.     Am.  Geol.,  vol.  xv,  p.  371.     1895. 

Cretaceous.      Kansas.       Included  in   Ik'lvidere  IkxIs.     Includes  Tucunicari  shale 
and  Fullington  shales. 
Kiowa  shales,  Prosser.     Kansas  Fniv.  (ie<>l.  Surv.,  vol.  ii,  pp.  114-117.     1897. 

Lower  Cretaceous.     Kansas.     Included  in  Washita  division  of  Comanche  series. 
Includes  Fullington  shales  and  Tn<'umcari  shales. 
Kiowa  shales,  (JouM.     Am.  Jour.  Sci.,  4th  ser.,  vol.  v,  j)p.  16t)-174.     1898. 

Cretaceous.     Kan^-a^.     In<'lude<l  in  Comanche  series. 
Kirby  clays,  (iould.     Am.  Jour.  Sci.,  4th  ser.,  vol.  v,  pp.  170-174.     1898. 

Crvtai-eous.     Xansiy?.     Included  in  Medicine  )>eds. 


3  KING — KNOBSTONE.  223 

Kitchi  schist,  Van  Hise  and  Bay  ley.     U.  8.  Geol.  Surv.,  15th  Ann.  Kept.,  p.  496. 
1885. 

Archean.    Lake  Superior  region.    Exact  eyn.  Mona  schist. 
Kitchi  schists,  Bay  ley.    TJ.  8.  Geol.  Surv.,  Mon.,  vol.  xxviii,  pp.  160-168.     1897. 

Archean.    Michigan.     Included  in  Basement  complex. 
Kitchi  schists,  Van  Hise.    Geol.  Soc.  Am.,  Bull.,  vol.  ix,  p.  307.    1898. 

Archean.    Michigan. 
XittanninsT  coal,  Lesley.    Manual  of  Cktal,  p.  99.    1856. 
Kittanning  coal,  Rogers.    Geol.  of  Pa.,  vol.  ii,  p.  477.     1858. 
Kittanning  group,  Lesley.    2d  Pa.  Geoll  Surv.,  Rept.  Q,  p.  xvii.     1878. 

Carboniferous.     Pennsylvania. 
Kitfanning  sandstone,  Piatt.    2d  Pa.  Geol.  Surv.,  Rept.  H*,  p.  319.     1880. 

Carboniferous.    Pennsylvania. 
Kittanning  group,  Chance.    Pa.  Geol.  Surv.,  Rept.  V*,  pp.  41-49.     1880. 

Carboniferous.    Pennsylvania.    Included  in  Lower  Productive  Measures.    Includes 
Johnstown  cement  limestones. 
Kittanning  fireclay.  White.     U.  S.  Geol.  Surv.,  Bull.  No.  65,  p.  171.     1891. 

Carboniferous.    Ohio,   Pennsylvania,  West  Virginia.     Included  in  Lower  Coal 
Measures,  Allegheny  River  series. 
Kittanning  sandstone.  White.     U.  S.  Geol.  Surv.,  Bull.  No.  65,  p.  172.     1891. 

Carboniferous.    Pennsylvania.      Included  in  Lower  Coal  Measures,   Allegheny 
River  series. 
Kittanning  coal.  White.    U.  S.  Geol.  Surv.,  Bull.  No.  65,  p.  164.     1891. 

Carboniferous.    Ohio,   Pennsylvania,  West  Virginia.     Included  in  Ix)wer  Coal 
Measures,  Allegheny  River  series. 
Kittanning  clay  and  shales,  Middle,  Orton.     Ohio  Geol.  Surv.,  vol.  vii,  pp.  63,  66. 
1893. 

Carboniferous.    Ohio. 
Kittanning  clay,  Orton.     Ohio  Geol.  Surv.,  vol.  vii,  pp.  63,  65.     1893. 

Carboniferous.     Ohio. 
Kittanning  group.  White.     Geol.  Soc.  Am.,  Bull.,  vol.  xi.,  pp.  150-153.     1900. 

Carboniferous.     Pennsylvania.     Included  in  Allegheny  series. 
Kittitas,  Russell.    U.  S.  Geol.  Sur^^,  Bull.  No.  108,  p.  20.    1893.    T'.  S.  Geol.  Surv., 
20th  Ann.  Rept,  pt.  ii,  p.  118  (footnote).     1900. 

Tertiary.     Washington. 
Klondike  series,  McConnell.     Can.  Geol.  Surv.,  Rept.   on  Klondike  gold  fields, 
pp.  8-9.     1900. 

Canada. 
Klutena  series,  Schrader.     U.  S.  Geol.  Sur\'.,  20th  Ann.  Rej)!..  pt.  vii,  p.  410.     1900. 

Alaska. 
Knob  sandstone,  Owen.     Rept.  Geol.  Ret^onn.  In<liana,  lS59and  1860,  p.  108.     1862. 

Carl)oniferous.     Indiana, 
t.iob  sandstone,  limestone  and  shale,  Borden.     Indiana  (leol.  Surv.,  5th  Ann.  Kej>t. 
for  1873,  pp.  165,  166,  168,  170,  172.     1873. 

Indiana.     Exact  syn.  Ohio  Waverly  sandntone. 
Knob  standstone,  Cox.     Indiana  Geol.  Surv.,  6th  Ann.  Rt'pt.  for  1874,  p.  44.     1875. 

Indiana. 
Knob  sandstone  and  shale,  Borden.     Indiana  Geol.  Surv.,  6th  Ann.  Rept.,  for  1874, 
pp.  118,  119.  .1875. 

Indiana. 
Knob  sandstone.   Brown.     Indiana  Dept.  Geol.  and  Nat.  Hist.,  13th  Ann.  Kept.,  for 
1883,  p.  75.     1884. 

Carboniferous.     Indiana. 
Xnobstone,  Owen.     Ky.  Geol.  Surv.,  vol.  ii,  p.  :^1.     1857. 

Carboniferous.    Kentucky,    Jneluded  in  Sul)car})oniferov\8^ 
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Knobstone  beds,  Lyon.     St.  Louis  Acad.  Sci.,  Trans.,  vol.  i,  p.  619.     1857. 

Subcarboniferous.     Kentucky. 
Knobstone  formation,  Owen.     Kept  Geol.  Reconn.  State  of  Indiana  (in  1837),  p.  23. 
1859. 
Indiana. 
Knobstone  beds,  Collett.     Indiana  (veol.  Surv.,  5th  Ann.  Rept.  for  1873,  pp.  198, 
279.     1874. 
Indiana.     Exact  dyns.  Chemung  group  ( Iowa) ,  Waverly  group  ( Ohio) ,  and  Kinder- 
hook  group  (Illinois). 
Knobstone  shales,  Collett.     Indiana  Geol.  Surv.,  6th  Ann.  Rept.  for  1874,  p.  87.     1875. 

Indiana. 
Knobstone  group,  Collett.     Indiana  Geol.  Surv.,  7th  Ann.  Rept.  for  1875,  pp.  303, 
310,  318,  372,  374.     1876. 
Carboniferous.     Indiana. 
Knobstone  group,  Greene.     Indiana  Dept.  Stat  and  Geol.,  2d  Ann.  Rept  for  1880, 
p.  432.     1880. 
Indiana. 
Knobstone  group,  Collett.     Indiana  Dept  Stat,  and  Geol.,  2d  Ann.  Rept  for  1880,  p. 
417.     1880. 
Indiana. 
Knobstone  group,  Eltod.     Indiana  Dept.  Geol.  and  Nat.  Hist.,  11th  Ann.  Rept, 
1881,  pp.  174,  198.     1882. 
Carboniferous.     Indiana. 
Knobstone  group,  M'Cashin.     Indiana  Dept  Geol.  and  Nat.  Hist.,  13th  Ann.  Rept., 
1883,  pp.  120,  128.     1884. 
Carboniferous.     Indiana. 
Knobstone  group,  Thompson.    Indiana  Dept  Geol.  and  Nat.  Hist,  13th  Ann.  Rept, 

1886,  p.  18.     1886. 
Kiiol>8tone  group,  Gorby.     Indiana  Dept  Geol.  and  Nat.  Hist,  loth  Ann.  Kept., 
1886,  pp.  122,  124.     1886. 
Carl>oniferoUH.     Indiana. 
Knobstone  jrroup,  llopkiuHand  Siebenthal.     Indiana  Dept.  (.Jeol.  and  Nat.  Resources, 
2lHt  Ann.  Kept,  for  1896,  p.  295.     1897. 
('arl)oniferouH.     Indiana. 
Knobstone  group,  Jones.     Indiana  Acad.  Sc'i.,  Proc,  1897,  p.  257.     1898. 

Indiana. 
Knol)stone  j^roup,  Price.     Indiana  Aca<l.  Sci.,  PrcK\,  1897,  p.  263.     1898. 

Indiana. 
Knobstone  group,  Rennctt.     Indiana  Acad.  Sci.,  Proc,  1897,  p.  258.     1898. 

Indiana. 
Knobstone  group,  Newsoni.     Ind.  Acad.  Sci.,  Proc.,  1897,  pp.  251,  253.     1898. 

Indiana. 
Knobstone  group,  Blatchley  and  Ashley.     Indiana  Dept.  (.Jeol.  and  Nat.  Resources, 
22d  Ann.  Rept.,  1897,  pp.  16,  20.     1898. 
(^arlx>niferou8.     Indiana. 
Knobstone  formation,  Kindle.     Indiana  Dept.  <ieol.  and  Nat.  Resources,  22d  Ann. 
Kei)t.,  1897,  p.  408.     1898. 
Carboniferous.     Indiana. 
Knobstone  shales,  Blatchley.     Indiana  Dept.  Geol.  and  Nat.  Resoun^es,  22d  Ann. 
Rept,  1897,  p.  10.     1898. 
Indiana. 
Knol>stone  group,  Ashley.     Indiana  Dept  Geol.  and  Nat.  liesources,  23d  Ann  Kept., 
1898,  pp.  74,  79.     189^). 
Carboniferous.     Indiana. 
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group,  Safford.    Geol.  of  Tenn.,  by  Safford,  pp.  203-226.  1869. 

Silurian.    Tennessee.     Included  in  Potsdam  group.     Includes  Knox  sandstone, 
Knox  shale,  and  Knox  dolomite. 
Knox  sandstone,  Safford.     Geol.  of  Tenn.  by  Safford,  pp.  209-210.     1869. 

Silurian.     Tennessee.     Included  in  Knox  group. 
Knox  shale,  Saffoid.     Geol.  of  Tenn.,  by  Safford,  pp.  210-214.     1869. 

Silurian.    Tennessee.     Included  in  Knox  group. 
Knox  dolomite,  Safford.     Geol.  of  Tenn.,  by  Safford,  pp.  214-226.     1869. 

Silurian.    Tennessee.     Included  in  Knox  group. 
Knox  sandstone,  Killebrew  and  Safford.     Resources  of  Tenn.,  pp.  30-31.     1874. 

Silurian.    Tennessee.     Included  in  Quebec  period. 
Knox  shale,  Killebrew  and  Safford.     Resources  of  Tenn.,  p.  31.     1874. 

Silurian.    Tennessee.     Included  in  Quebec  period.  . 
Knox  dolomite,  Killebrew  and  Safford.     Resources  of  Tenn.,  pp.  31-32.     1874. 

Silurian.    Tennessee.     Included  in  Quebec  period. 
Knox  group,  Bradley.     Am.  Jour.  Sci.,  3d  ser.,  vol.  ix,  pp.  281-281^.    1875. 

Silurian.    Tennessee.     Part.   syns.   Saccharoidal  sandstone  of  Missouri,  Quebec 
group,  and  Calciferous  sandrock. 
Knox  group.  Smith.     Ala.  Geol.  Sur\\,  Rept.  1875,  pp.  16,  84,  la^,  135,  178.     1876. 

Silurian.     Alabama.     Included  in  Calciferous,  Quebec.     Includes  Knox  sandstone 
shale  and  dolomite. 
Knox  dolomite,  McCalley.     Ala.  Geol.  Surv.,  Rept.  1879-1880,  pp.  141,  145.     1881. 

Silurian.     Alabama.     Exact  syn.  Quebec. 
Knox  group,  Stevenson.     The  Virginias,  vol.  ii,  p.  27.     1881. 

Silurian.    Virginia. 
Knox  dolomite,  Hayes.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  143.     1889. 

Ordovician.    Tennessee.     Exact  syn.  Quebec  (?). 
Knox  group,  Hopkins.    Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  50.     1890. 

Silurian.    Arkansas.     Part.  syn.  Quebec. 
Knox  dolomite.  Smith.     Ala.  Geol.  Surv.,  Rept.  on  Cahaba  coal  field,  p.  150.     1890. 

Silurian.    Alabama. 
Knox  dolomite,  Spencer.    Ga.  Geol.  Surv.,  Ist  Rept.  of  Prog.,  pp.  108-189.     1891. 

Cambro-Silurian.    Georgia. 
Knox  shales  series,  Spencer.     Ga.  Geol.  Surv.,  Ist  Rept.  of  Prog.,  pp.  101,  106-107. 
1891. 

Cambrian.     Georgia.     Included  in  Cambrian.     Exac^t  syn.  Connasauga  shales. 
Knox  sandstone  series,  Spencer.     Ga.  Geol.  Surv.,  1st  Rept.  of  Prog.,  1890-91,  p.  101. 
1891. 

Cambrian.     Georgia. 
Knox  dolomite  series,  Spencer.     Ga.  Geol.  8arv.,  Ist  Rept.  of  Prog.,  pp.  108-109. 
1891. 

Ordovician.     Greoigia.     Included  in  Cambro-Silurian. 
Knox,  Walcott.     U.  8.  Geol.  Surv.,  Bull.  No.  21,  pp.  137,  147,  301,  307.     1891. 

Cambrian.     Appalachian  region. 
Knox  dolomite,  Hayes.     Ala.  Geol.  Surv.,  Bull.  No.  4,  p.  41.     1892. 

Silurian.     Alabama. 
Knox  dolomite,  Spencer.     Ga.  Geol.  Surv.,  The  Paleozoic  group,  pp.  42,  78,  92,  102, 
109,  112,  116,  119,  123,  130,  152.     1893. 

Silurian.     Greorgia.     Included  in  Lower  Silurian.     Exact  syn.  Calciferous. 
Knox  dolomite,  Gibson.     Ala.  Geol.  Surv.,  Geol.  Structure  of  Murphrees  Valley,  pp. 
25,  91.     1893. 

Silurian.    Alabama. 
Knox  dolomite,  Hayes.     Greol.  Soc.  Am.,  Bull.,  vol.  v.,  p.  467.     1694. 

Siluro-Cambrian.    Geoi^a. 
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Knox  dolomite,  Hayes.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  FolioB  Nob.  2,  4,  6, 
8,  19,  20,  21.  35.     1894-6-^. 

Silurian.     Georgia,  Tennessee,  and  Alabama. 
Knox  dolomite,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S,,  Folio  No.  12. 
1894. 

Cambrian-Silurian.     Kentucky,  Vii^inia,  and  Tennessee. 
Knox  dolomite,  Keith.     U.  S.  Geol.  Sur>\,  Geol.  Atlas  of  U.  S.,  Folios  Nos.  16, 25, 27. 
1895,  1896. 

Silurian.     Tennessee  and  North  Carolina. 
Knox  dolomite,*  Keith.     U.  S.  Geol.  Sur\.,  Geol.  Atlas  of  U.  8.,  Folio  No.  33.     1896. 

Silurian.     Tennessee. 
Knox  dolomite,  Hayes.     V.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  35.     1896. 

Silurian.     Alabama. 
Knox  dolomite,  Campbell.    U.  S.  Geol.  Surv. ,  Geol.  Atlas  of  U.  S. ,  Folio  No.  44.     1897. 

Cambro-Silurian.     Virginia  and  West  Virginia. 
Knox  dolomite,  Campbell.    U.  S.  Geol.  Surv. ,  Geol.  Atlas  of  U.  S. ,  Folio  No.  59.     1899. 

Cambro-Silurian.     Virginia  and  Tennessee. 
Knoxville,  Becker.     U.  S.  Geol.  Sur\'.,  Bull.  No.  19,  p.  18.     1885. 

California.     Exact  syn.  Mariposa. 
Knoxville  beds  (group),  Becker.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  202.     1891. 

Cretaceous.     California. 
Knoxville  beds,  Diller.     Geol.  Soc.  Am.,  Bull.,  vol.  iv,  p.  206.     1893. 

Cretaceous.     California. 
Knoxville  beds,  Diller  and  Stanton.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  435.     1894. 

Cretaceous.     California. 
Knoxville,  Hyatt.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  406.     1894. 

Cretaceous.     California. 
Knoxville,  Stanton.     U.  S.  (ieol.  Surv.,  Bull.  No.  133.     1895. 

Cretaceous.     Pacific  Coast  region. 
Knoxville  beds,  Fairbanks.     Jour,  of  Geol.,  vol.  vi,  pp.  559-560.     1898. 

Cretaceous.     California. 
Koipato,  Hague.     V.  S.  (ieol.  Expl.  40th  Parallel,  vol.  ii,  pp.  644,  661,  716-733.  752. 
1877. 

Juratrias.     Nevada. 
Koipato,  King.     U.  S.  (ieol.  Expl.  of  40th  Parallel,  vol.  i,  p.  544.     1878. 

Jiiratriat*.     Colorado,  Utah.     Include<l  in  Red  beds,  Triassic. 
Eolmakof  serien,  Spnrr.     IT.  8.  (Jeol.  Surv.,  20th  Ann.  Kept.,  pt.  vii,  pp.  161-1()3, 
182.     1900. 

C'retaceouH.     Alaska. 
Kome  fiericM,  Whit^  and  Schuchert.     (4eol.  Soc.  Am.,  Bull.,  vol.  ix,  p.  345.     1898. 

Cretaceous.     (Greenland.     Includeil  in  Potomac  formation.  Lower  Cretatreous. 
Komooks  l)e<lH,  Meek.     Phil.  Acad.  Nat.  Sci.,  Proc,  vol.  xiii,  p.  315.     1862. 

Creta<*eou8.     Vancouver  Island. 
Kona  dolomite,  Van  Ilise  and  Bayley.     U.  S.  (Jeol.  Surv.,  15th  Ann.  Rept.,  p.  523. 
1895. 

Algonkian.     I^ke  Su{>erior  region.     Included  in  Lower  Marquette  series. 
Kona  dolomite.  Van  llise.     IT.  S.  (4eol.  Surv.,  Mon.,  vol.  xxviii,  pp.  240-255.      1897. 

Algonkian.     Michigan.     Include<l  in  lA)wer  Marquette  series. 
Kootanie  series,  Dawson,     ('an.  (reol.  Surv.,  new  ser.,  vol.  i,  pp.  126B-134B,  162B- 
167  B.     1886. 

Cretaceous.     Canada. 
Kootaniegrouj),  McConnell.     Can.  (leol.  Surv.,  new  ser.,  vol.  ii,  pp.  15D-17D.      1887. 

Cretai'eous.     Cana^la. 
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Kootanie  formation,  Dawson.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xxxviii,  pp.  120-127. 
1889. 

Cretaceous.    British  Columbia. 
Kootanie,  White.    U.  8.  Geol.  Surv.,  Bull.  No.  82,  pp.  168,  254.     1891. 

Cretaceous.    Rocky  Mountains.     Included  in  Lower  Cretaceous. 
Kootanie,  Weed.    Geol.  Soc.  Am.,  Bull.*,  vol.  iii,  pp.  301,  309-310.     1892. 

Cretaceous.    Montana. 
Kootanie  formation,  Dawson.    Can.  Roy.  Soc.,  Trans.,  1892,  vol.  x,  sec  iv.,  pp.  82-93. 
1893. 

Cretaceous.    British  Columbia. 
Kootanie,  Weed  and  Pirsson.    U.  S.  Geol.  Surv.,  Bull.  No.  139,  p.  44.     1896. 

Cretaceous.    Montana. 
Kootanie  formation,  Stanton.    Jour,  of  Geol.,  vol.  v,  pp.  593-594.     1897. 

Cretaceous.     Included  in  Lower  Cretaceous. 
Kootanie,  Weed.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt  iii,  pp.  477, 480-482.    1898. 

Cretaceous.     Montana. 
Kotlo  series.  Brooks.     U.  S.  Geol.  Surv.,  21st  Ann.  Rept.,  pt.  ii,  p.  357.     1900. 

Alaska. 
Kowak  clay,  Dall  and  Harris.     U.  S.  Geol.  Surv.,  Bull.  No.  84,  p.  265.     1892. 

Pleistocene.    Alaska. 
Kowak  clays,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  ii,  p.  335.     1898. 

Pleistocene.     Alaska. 
Kuskokwixu  gravels,  Spurr.     U.  S.  Geol.  Surv.,  20th  Ann.  Rept.,  pt.  vii,  pp. 
175-176.     1900. 

Pleistocene.    Alaska. 
La  Biche  shales,  McConnell.    Can.  Geol.  Surv.,  new  ser.,  vol.  v.,  pt.  i,  pp.  27D-28D. 
1893. 

Cretaceous.    Canada.     Included  in  Colorado  group  (lower  part),  Montana  group 
(upper  part). 
I«a  Grange  group,  Safford.    Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxvii,  pp.  369-370.     1864. 

Tertiary.    Tennessee.    Exact  syn.  Orange  sand. 
La  Grange  group,  Killebrew  and  Safford.     Resources  of  Tenn.,  p.  44.     1874. 

Tertiary.    Tennessee. 
La  Grange,  Heilprin.     Phil.  Acad.  Nat.  Sci.,  Jour.,  vol.  ix,  pp.  153-154. .  1884. 

Tertiary.    Tennessee.     Included  in  Eocene. 
La  Grange  group,  Loughridge.     Ky.  Geol.  Surv.,  Jackson  Purchase  region,  pp.  52-57. 
1888. 

Neocene(?).     Kentucky.     Exact  syn.  La  Grange. 
l^Agrange  beds,  Dall.    Wagner  Free  Inst.  Sci.,  Trans.,  vol.  iii,  pt.  ii,  p.  209.     1892. 

Pliocene.     Gulf  States(?)   Included  in  Floridian  epoch,  Lafayette  group.    Part.  syn. 
Lafayette  group. 
Lagrange  group,  Dall  and  Harris.     U.  S.  Geol.  Surv.,  Bull.  No.  84,  pp.   170-171. 
1892. 

Tertiary.    Tennessee,  Kentucky.     Include*!  in  Lafayette. 
I«a  Motte  sandstone,  Keyes.    Mo.  Geol.  Surv.,  vt)l.  vi,  pp.  331,  358.     1894. 

Cambrian.    Missouri.    Included  in  Ozark  series.     Part.  syn.     Proctor  limestone. 
La  Motte  sandstone,  Keyes.     Mo.  Geol.  Surv.,  Sheet  Rept.,  no.  iv,  pp.  18,  44.    1895. 

L^pper  Cambrian.    Missouri. 
La  Motte  sandstone,  Keyes.     Mo.  Geol.  Surv.,  vol.  ix,  Sheet  Rept.,  no.  iv,  pp.  18, 19, 
20,  44-48.     1896. 

Cambrian.    Missouri.     Included  in  Upper  Cambrian. 
La  Motte  sandstone,  Winslow.     U.  S.  Geol.  Surv.,  Bull.  No.  132,  p.  12.     1S96. 

Missouri. 
La  Motte  sandstone,  Wheeler.    Mo.  Geol.  Surv.,  vol.  xi,  p.  37.     1^^. 
iao.    Mmaari, 
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I«a  Plata  formation,  Cross.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  TJ.  8.,  Folio  No.  57. 
1899. 
Juratrias.     Colorado.     Included  in  Gunnison  formation. 
La  Plata  formation,  Cross  and  8pencer.    U.  8.  Geol.  8urv.,  21st  Ann.  Kept.,  pt  ii, 
p.  73.     1900. 
Juratrias.    Colorado. 
Labette  shales,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  iii,  pp.  36-37,  92,  94,  100. 
1898. 
Carboniferous.     Kansas.     Included  in  Marmaton  formation. 
Labradorian,  Hitchcock.     Boston  8oc.  Nat.  Hist,  Froc.,  vol.  xv,  1872-73,  p.  304. 
1873. 
New  Hampshire. 
Labrador  system,  Hitchcock.     Geol.  of  N.  H.,  pt.  ii,  p.  209.     1877. 

Azoic.    New  Hampshire. 
Lackawaxen  conglomerate,  White.    2d  Pa.  Geol.  Surv.,  Rept.  G*,  p.  100.     1882. 

Devonian.    Pennsylvania.     Included  in  Catskill. 
Lackawaxen  conglomerate,  Lesley.     2d  Pa.  Greol.  Surv.,  Final  Rept,  vol.  ii,  pp.  1549- 
1553.     1892. 
Devonian.     Pennsylvania.     Included  in  Chemung. 
Lady  Waahingrton  rock,  Cox.    Indiana  Geol.  Surv. ,  Sec.  Rept  for  1870,  p.  145.    1871. 

Carboniferous.     Indiana. 
Lafayette,  Hilgard,  Am.  Geol.  vol.  viii,  p.  130,  1891. 
Lafayette,  McGee.    U.  8.  Geol.  Surv.,  12th  Ann.  Rept,  pt  i,  p.  497.     1891. 
Tertiary.    Coastal  plain,  Gulf  States.     Included  in  Neocene.     Exact  syns.  Appo- 
mattox, Orange  sand,  Lagrange,  Fayette  beds,  Plateau  gravel. 
Lafayette  series,  Spencer.    Ga.  Geol.  Surv.,  1st  Rept  of  Prog.,  pp.  61-72.     1891. 

Tertiary.    Greorgia.     Included  in  Pliocene. 
Lafayette,  Hilgard,  U.  S.  Geol.  Surv.  Bull.  No.  84,  p.  328,  1892. 
Lafayette  formation,  Harris.     Ark.  Geol.  Surv.,  1892,  vol.  ii,  pp.  7-8.     1892. 

Arkansas. 
Lafayette  formation,  Hilgard.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xliii,  pp.  389-402.     1892. 

Tertiary.     Gulf  States. 
Lafayette  group,  Dall.     Wagner  Free  Inst  Sci.,  Trans.,  vol.  iii,  pt.  ii,  p.  209.    1892. 
Pliocene.     Gulf  and  Atlantic  States.     Included   in   Floridian  epoch.     Includes 
Lagrange  tein,  Orange  sand,  et<!. 
Lafayette,  Dall  and  Harris.     U.  S.  Geol.  Surv.,  Bull.  No.  84,  pp.  80,  84,  159,  166, 
179,  175.     1892. 
Tertiary.     Atlantic  and  Gulf  coasts,  and  Mississippi  Valley. 
Lafayette,  Darton.     U.  S.  Geol.  Surv.,  Baltimore,  Md.,  Geologic  sheet.     1892. 

Tertiary.     Maryland.     Included  in  Neocene. 
Lafayette,  Williams  and  Clark.     Maryland;  Its  Resources,  Industries,  and  Institu- 
tions, pp.  74-82.     1893. 
Tertiary.     Maryland.     Included  in  Pliocene. 
Lafayette  (?),  Spencer.     Oa.  Geol.  Surv.,  The  Paleozoic  group,  p.  97.     1893. 

Tertiary.     Georgia. 
I^fayette,  Mc(iee,  Williams  and  Darton.     Int.  Cong,  of  Creol.,  5th  Sees.,  pp.  234-2:^5 
246.     1898. 
Tertiary.     Maryland  and  District  of  Columbia. 
I.afayett4',  Darton.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folios  No.  13,  23.     1894, 
1896. 
Included  in  Neocene.     Virginia  and  Maryland. 
Lafayette,  Smith.     Am.  Jour.  Sci.,  8d  ner.,  vol.  xlvii,  pp.  291-295.     1894. 
Tertiary.     A  la  ban  la. 
LH/avcftc,  Uphuin.     iieol  Hoc.  Am.,  BuW.,  \o\.  v,  v\>.  87,  89.     1894. 
Tertiary.     Minnesota.     Inc^hided  in  Neocene. 
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Lafayette,  Upham.    Am.  Assoc.  Adv.  Sci.,  Ppoc.,  vol.  xliii,  p.  219.    1894. 

Tertiary.    General.    Included  in  Qoatemary. 
Lafayette,  Clark.    N.  J.  Geol.  Surv.,  Rept,  1893,  p.  339.     1894. 

Neocene.    New  Jersey.    Part  syn.  Yellow  gravel. 
Lafayette,  Keith.    U.  8.  Geol.  Sury.,  Geol.  Atlas  of  U.  8.,  Folio  No.  10.     1894. 

Included  in  Neocene.     Virginia,  Maryland,  and  West  Vii^ginia. 
Lafayette,  Keith.     U.  8.  Geol.  Surv.,  14th  Ann.  Rept,  pt.  ii,  p.  366.     1894. 

Tertiary.    Maryland  and  Virginia. 
Lafayette,  Smith,  Johnson  and  Langdon.     Ala.  Geol.  Surv.,  Geol.  of  Coastal  Plains 
of  Ala.,  p.  65.     1894. 
Tertiary.    Alabama.     Included  in  Pliocene.     Exact  syn.  Orange  sand. 
Lafayette,  Hershey.    Am.  Geol.,  vol.  xvi,  p.  349.     1895. 

Tertiary.    Missouri. 
Lafayette,  Darton.     U.  S.  Geol.  Surv.,  Bull.  No.  138,  pp.  126,  164,  209.     1896. 

Tertiary.    Atlantic  Coastal  Plain.    Included  in  Neocene. 
Lafayette  formation,  Clark.    Md.  Geol.  Surv.,  vol.  i,  pp.  166,  198.     1897. 

Tertiary.    Maryland.    Included  in  Neocene. 
Lafayette  formation,  Spencer.    Geol.  Soc.  Am.  Bull.,  vol.,  ix,  p.  25.     1897. 

Tertiary.    Mexico. 
Lafayette,  Harris  and  Veatch.     La.  State  Exp.  Station,  pt.  v,  p.  99.     1899. 

Tertiary.     Louisiana. 
La^arto  division,  Dumble.    Jour,  of  Geol.,  vol.  ii,  p.  560.     1894. 

Tertiary.    Texas.    Included  in  Pliocene. 
I«agonda  sandstone  and  shale,  Gordon.    Mo.  Geol.  Surv.,  Sheet  Rept.  ii,  p.  19. 
1893. 
Upper  Carboniferous.    Missouri.    Included  in  Lowet*  Coal  Measures. 
Lagonda  sandstone,  Gordon.    Mo.  Geol.  Surv.,  vol.  ix.  Sheet  Rept.  no.  2,  p.  19. 
1896. 
Carboniferous.    Missouri.    Included  in  Coal  Measures. 
I«ake  quartzite-schist,  Schrader.    U.  S.  Geol.  Surv.,  21st  Ann.  Rept,  pt  ii,  p.  474. 
1900. 
Alaska. 
Ijake  Bonneville  beds,  Tower  and  Smith.     U.  8.  Geol.  Surv.,  19th  Ann.  Rept,  pt  iii, 
pp.  667,  668.     1899. 
Pleistocene.    Utah. 

Huron  shale,  Thompson.     Indiana  Dept.  Geol.  and  Nat.  Hist,  15th  Ann. 
Rept,  for  1886,  p.  325.     1886. 
Indiana. 

Superior  sandstone,  Houghton.     Mich.  Legislature,  Doc.  No.  8  (sess.  1840), 
3d  Ann.  Rept  State  (jeol.,  for  1839,  p.  13.     1840. 
Michigan. 
Lake  Superior  sandstone,  Foster  and  Whitney.     Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  v, 
pp.  22-38.     1851. 
Silurian.    Lake  Superior  region.     Included  in  Lower  Silurian. 
Lake  Superior  sandstone,  Winchell.     Mich.  Geol.  Surv.,  Ist  Bien.  Rept.  Prog.,  pp.  49, 
141.     1861. 
Silurian.    Michigan.     Included  in  Ordovician. 
Lake  Superior  sandstone,  Winchell.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxvii,  pp.  226- 
232.     1864. 
Silurian.    Michigan.     Exact  syn.  Potsdam. 
Lake  Superior  group,  Winchell.    Mich.  Geol.  Surv.,  Rept  Prog.,  p.  27.     1871. 
Michigan.    The  Conglomerate,  the  sandstone  west  of  Keweenaw  Point,  the  sand- 
stone east  of  Keweenaw  Point,  and  the  Upper  Gray  sandstone  oi  Wovx^XiOTv. 
Lake  Superior  sandstone.  Sweet.    GeoJ.  of  Wis.,  vol.  iii,  pp.  V^50-^5^.    \?»^. 
Wiscaoazii. 
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Lake  Superior  sandstone,  Irving,     (xeol.  of  Wis.,  vol.  iii,  pp.  15,  207.     1880. 

Cambrian.     Wisconsin.     Part.  syn.  Pottsville  of  Mississippi  Valley. 
Lake  Superior  sandstone,  Chamberlin     Greoi.  of  Wis.,  vol.  i,  pp.  122-124.    1883. 

Cambrian.     Wisconsin.     Included  in  Potsdam. 
Lake  Superior  sandstone,  Walcott.     U.  S.  Geol.  Surv.,  Bull.  No.  81,  pp.  188,  252,  :{35. 

.      1891. 

Cambrian.     Lake  Superior  region. 
Lake  Superior  sandstone,  James.     Ciu.  Soc.  Nat.  Hist.,  Jour.,  vol.  xvii,  no.  ii,  p.  129. 
1894. 

Ordovician. 
Lake  Superior  rocks,  Winchell.     Am.  (xeol.,  vol.  xvi,  p.  333.     1895. 

Archean,  Cambrian.     Lake  Superior  region. 
I^ke  Superior  sandstone.  Grant     Wis.  Geol.  and  Nat.  Hist.  Surv.,  Bull.  No.  6. 
Econ.  ser.,  no.  iii,  pp.  17-20.     1900. 

Cambrian.     Wisconsin. 
Lake  Superior  sandstone.  Van  Hise  and  Bay  ley.     IT.  S.  Greol.  Surv.,  Geol.  Atlas  of 
U.  8.,  Folio  No.  62.     1900. 

Cambrian  and  Silurian.     Michigan. 
Lake  WixmipiBeogie  gneiss,  Hitchcock.     Geol.  of  N.  H.,  pt.  ii,  pp.  595-599.     1877. 

Eozoic.     New  Hampshire.     Included  in  Laurentian. 
Lake  Winnipiseogee  gneiss,  Hitchcock.    Am.  Mus.  Nat.  Hist,  Bull.,  vol.  i,  1881-1886, 
p.  179.     1884. 

Vermont  and  New  Hampshire. 
Lake  Winnipisoegie  gneiss  and  Lake  gneiss,  Hitchcock.    Jour,  of  Geol.,  vol.  iv,  p.  51. 
1896. 

Archean.    New  Hampshire.    Part.  syn.  Green  Mountain  series. 
Lambton  formation,  Chapman.    A  Popular  and  Practical  Exposition  of  the  Minerals 
and  Geology  of  Canada,  p.  195.     1864. 

Devonian.     Canada.     P'xact  syn.  Goniatite  formation,  Hamilton. 
Lament  stone,  Cox.     Indiana  Geol.  Surv.,  8th,  9th,  and  10th  Ann.  Kepts.,  for  1876, 
1877,  1878,  p.  92.     1879. 

Indiana. 
Lancaster  limestone,  Frazer.     2(1  Pa.  Geol.  Surv.,  Rept  C,  pp.  4-5.     1880. 

Silurian.     Pennsylvania.     Exact  syn.     Calciferoiis  and  Trenton. 
Lane  shales,  Haworth.     Kan.  Univ.  (ieol.  Surv.,  vol.  i,  pp.  134-135.     1891. 

Carlx)niferoiis.     Kansas. 
Lane  shales,  Haworth.     Am.  Jour.  Sci.,  3d  ser.,  vol.  1,  p.  460.     1895. 

Carl)oniferous.     Kansas.     Incliidoil  in  Coal  Measures. 
Lane  shales,  Haworth.     Kan.  Univ.  G(h)1.  Surv.,  vol.  i,  pp.  48,  49.     1896. 

Carboniferous.     Kansas. 
Lane  shales,  Kirk.     Kansas  Univ.  Geol.  Surv.,  vol.  i,  p.  79.     1896. 

Carboniferous.     Kansas. 
Lane  shales,  Haworth.     Kansa«i   Univ.  (ieol.  Surv.,  vol.  iii,  pp.  54-55,  92,  94,  103. 
1898. 

Carboniferous.     Kansas.     Included  in  Pottawatomie  formation. 
Lanphier  IkhIs,  Cragin.     Am.  (ieol.,  vol.  xvi,  }>.  367.     1895. 

Cretaceous.     Kansas.     Included  in  Elk  Creek  beds,  Cheyenne  sandstones,  aiid 
Belvidere  beds 
Lansdale  shale,  Lyman.     2d  Pa.  Geol.  Surv.,  Final  Rept,  vol.  iii,  pt.  ii,  pp.  2609- 
2610.     1895. 

Juratrias.     Pennsylvania.     Included  in  New  Red. 
L'Anse  series,  Brooks.     Mich.  (Jeol.  Surv.,  vol.  i,  pt.  i,  p.  155.     1873. 

Michi^n.     Includes  Huron  Bay  slates,  etc. 
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I«apara  division,  Duinble.    Jour,  of  Geoi.,  vol.  ii,  pp.  559-^560.    1894. 

Tertiary.    Texas.    Included  in  Pliocene. 
I«aramie,  White.     U.  8.  Geol.  and  Geog.  Surv.  of  Terr.,  Bull.,  vol.  iii,  pp.  625-629. 
1877. 

Poet-Cretaoeous. 
Laramie,  Hague.     U.  8.  Geol.  Explor.  of  40th  Parallel,  vol.  ii,  p.  28.     1877. 

Cretaceous.    Colorado. 
Laramie,  Hague.    U.  8.  Geol.  Explor.  of  40th  Parallel,  vol.  ii,  pp.  143-148.     1877. 

Cretaceous.     Wyoming. 
Laramie,  Endlich.     U.  8.  Geol.  and  Geog.  Surv.  of  Terr.,  10th  Ann.  Rept.,  pp.  77, 
109,  124.     1878. 

Colorado.    Included  in  Post-Cretaceous. 
Laramie,  White.    U.  8.  Greol.  and  Geog.  8urv.  of  Terr.,  10th  Ann.  Rept,  pp.  19,  20, 
22.     1878. 

Tertiary.     Utah,  Colorado.     Included  in  Post-Cretaceous.     Includes  Fort  Union, 
Judith  River,  Lignite. 
Laramie  group.  King.     U.  8.  Explor.  of  40th  Parallel,  vol.  i,  pp.  331-339.     1878. 

Cretaceous.    Colorado,  Wyoming. 
Laramie  group.  Bannister.     Am.  Jour.  8ci.,  3d  ser.,  vol.  xvii,  pp.  243-245.     1879. 

Tertiary.    Rocky  Mountains. 
Laramie  group,  Peale.    U.  8.  Geol.  and  Greog.  Surv.  of  Terr.,  Bull.,  vol.  v,  pp.  195- 
200.     1879. 

Post-Cretaceous.    Wyoming. 
Laramie,  Stevenson.    Chief  of  Engrs.,  Rept.  1879,  pt.  iii,  p.  2255.     1879. 

Cretaceous.    New  Mexico. 
Laramie  group,  Stevenson.    Am.  Jour.  ScL,  3d  ser.,  vol.  xviii,  pp.  129-134.     1879. 

Cretaceous.    Colorado  and  New  Mexico. 
Laramie,  St  John.     U.  8.  Geol.  and  Geog.  Surv.,  11th  Ann.  Rept,  p.  352.     1879. 

Tertiary.     Idaho. 
Laramie,  White.     U.  8.  Greol.  and  Geog.  Surv.  of  Terr.,  11th  Ann.  Rept,  pp.  161, 
214-240.     1879. 

Tertiary.    Colorado,  Wyoming. 
Laramie,  Endlich.     U.  8.  Geol.  and  Geog.  Surv.  of  Terr.,  11th  Ann.  Rept.,  pp.  88, 
124.     1879. 

Tertiary.  Wyoming.  Included  in  Post-Cretaceous, 
luiramie,  Gardner.  Am.  Nat.,  vol.  xiv,  p.  565.  1880. 
I^aramie  group,  Stevenson.     Am.  Jour.  Sci.,  3d.  ser.,  vol.  xxi,  pp.  370-371.     1881. 

Tertiary.    New  Mexico. 
Laramie,  Stevenson.    Am.  Phil.  Soc.,  Proc.,  vol.  xix,  p.  505.     1881. 

Cretaceous.    Colorado. 
Laramie,  Stevenson.     U.  8.  Greog.  and  (ieol.  Surv.  W.  of  100  M,  vol.  iii,  Suppl.  p.  102, 
1881. 

Cretaceous.    Colorado,  New  Mexico. 
Laramie,  Stevenson.    Am.  Phil.  Soc.,  Proc.,  vol.  xx,  p.  107.     1882. 

Cretaceous.    New  Mexico. 
Laramie  group,  Lesquereux.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  Mon.,  vol.  viii. 
pp.  109-114.    1883. 

Tertiary. 
Laramie,  White.    U.  8.  Geol.  and  Geog.  Surv.,  12th  Ann.  Rept.,  pt  i,  p.  49.     1883. 

Cretaceous. 
Laramie,  Dawson.    Sci.,  vol.  i,  p.  429.    1883. 

Cretaceous.    Canada.    Included  Judith  River  series,  Willow  Creek  l^ds,  St.  Marys 
River  series. 
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Laramie  formation,  Cross.    Colo.  Sci.  Soc,  Proc.,  vol.  i,  p.  81.    1884. 

Cretaceous.    Colorado.    Exact  syn.  Lignitic. 
Laramie,  Ward.     U.  S.  Geol.  Surv.,  6th  Ann.  Kept,  p.  405.     1885. 

Cretaceous.    Tertiary.     Rocky  Mountains.     Exact  syn.  Fort  Union. 
Laramie  group,  Dutton.    U.  8.  Geol.  Surv.,  6th  Ann.  Rept,  pp.  136-140.     1885. 

Cretaceous.    Northwest  New  Mexico. 
Laramie,  Willis.    U.  8.  Geol.  Surv.,  Bull.,  No.  21.    1885. 

Cretaceous.    South  Dakota. 
Laramie,  White.    U.  S.  Geol.  Surv.,  Bull.  No.  34.     1886. 

Cretaceous.    Utah.    Part.  syn.  Fort  Union. 
Laramie  group.  White.    Am.  Jour.  Sci.,  3d  ser.,  vol.  xxxv,  pp.  432-438.     1888. 

Cretaceous.    Rocky  Mountains. 
Laramie,  Stevenson.    Am.  Geol.,  vol.  iii,  p.  391.    1889. 

Cretaceous.    Colorado,  New  Mexico. 
Laramie  group,  Newberry.    N.  Y.  Acad.  Sci.,  Trans.,  vol.  ix,  pp.  27-32.     1890. 

Cretaceous.    Rocky  Mountains. 
Laramie,  Clark.    U.  8.  Geol.  Surv.,  Bull.  No.  83,  p.  132.    1891. 

Cretaceous.    Interior  region. 
Laramie,  White.    U.  S.  Geol.  Surv.,  Bull.  No.  82,  pp.  117,  145,  262.    1891. 

Cretaceous.    Great  Interior  region.     Texas. 
Laramie,  Cannon.     Colo.  Sci.  Soc,  Proc.,  vol.  iv,  p.  250.     1893. 

Cretaceous.     Colorado. 
Laramie,  VVeetl.    U.  8.  Geol.  Surv.,  Bull.  No.  106,  p.  18.     1893. 

Cretaceous.     Montana. 
Laramie,  Eldridge.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  9.     1894. 

Cretaceous.    Colorado. 
Laramie,  Iddings  and  Weed.    U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  1.    1894. 

Cretaceous.     Montana. 
Laramie,  Weed.     V.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  30.     1896. 

Cretaceous.     Wyoming 
I^ramie,  Weed.     Am.  (ieol.,  vol.  xviii,  pp.  201-211.     1896. 

Cretaceous.     Montana  and  Colorado.     Part.  syns.    Edmonton   (Tyrrell),  Wapiti 
River  (Dawson). 
Laramie,  Weed  and  Pirsson.     U.  8.  (leol.  Surv.,  Bull.  No.  139,  p.  48.     1896. 

Cretaceous.     Montana. 
Laramie,  Peale.     U.  S.  Geol.  Surv.,  (ieol.  Atlas  of  U.  8.,  Folio  No.  24.     1896. 

Cretaceous.     Montana. 
I^ramie,  Emmons,  Cross  and  Eldridge.     U.S.  Geol.  Surv.,  Mon.,  vol.  xxvii,  pp.  28, 
72.     1896. 

Cretaceous.     Colorado. 
I^raniie,  Stevenson.     N.  Y.  Acad.  Sci.,  Trans.,  vol.  xv,  pp.  109-111.     1896. 

Cretaceous.     New  Mexico. 
Laramie  formation,  Marcou.     Am.  (Jeol.,  vol.  xix,  pp.  120-121.     1897. 

Tertiary. 
Laramie  formation,  Spurr.     U.  8.  Geol.  Surv.,  Mon.,  vol.  xxxi,  p.  43.     1898. 

Cretaceous.     Colorado. 
Laramie  formation.  Hills.     U.  S.  (teol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  58.     1899. 

Cretaceous.     Colorado. 
I^ramie  formation.  Weed.     V.  S.  (ieol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  56.     1899. 

Cretaceous.     Montana. 
I^raniie  formation,  Hills.     T^  S.  Geol.  Surv.,  (ieol.  Atlasof  J.  8.,  Folio  No.  68.     1900. 

Cretaceous.    Colorado. 
Lauderdale  chert,  McC-alley.     Ala.  Geol.  Surv.,  Rept.  on  Valley  Regions  of  Ala., 
pt.  i,  pj).  27,35.     189(). 
Carlxmiferous.     .i/abania.     lnclu<led  in  lA»wer  Carl)oniferous.     Includes  Harpeth 
shalv  of  Tcnncii'.'K'e.     Exact  svn.  Kenkuki^'^V 
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Lauderdale  chert,  McCalley.    Ala.  Geol.  Surv.,  Kept,  on  Valley  R^ons,  pt.  ii, 
pp.  172-183,  240-246,  292-299.     1897. 
Carboniferous.    Alabama.     Included  in  Fort  Payne  chert 
I«aiirel  bed,  Foerste.    Gin.  Soc.  Nat  Hist.,  Jour.,  vol.  xviii,  nos.  ill,  iv,  p.  190. 
1896. 
Silurian.    Indiana. 
Laurel  limestone,  Foerste.     Indiana  Dept  Greol.  and  Nat  Resources,  2l8t  Ann.  Kept., 

1896,  pp.  217,  230.     1897. 
Upper  Silurian.     Indiana. 

Laurel  limestone,  FV)erste.    Indiana  Dept.  Geol.  and  Nat  Resources,  22d  Ann.  Rept., 

1897,  pp.  197,  207,  211.     1898. 

Upper  Silurian.    Indiana.    Exact  syn.  Dayton  limestone(?). 
Laurel  limestone,  Blatchley.     Indiana  Dept.  Geol.  and  Nat  Resources,  22d  Ann. 
Rept,  1897,  p.  14.     1898. 

Indiana. 
Laurentiaii  system,  Logan.     Can.  Geol.  Surv.,  Rept  of  Prog.,  1852-53,  p.  8.     1853. 
Laurentian,  Logan.     Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  ii,  pp.  46,  47.     1857. 

Archean.    Canada. 
Laurentian,  Logan.     Can.  Inst.,  new  ser.,  vol.  ii,  pp.  439-442.     1857. 

Archean.    Canada. 
Laurentian^  Logan.     Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xiii,  p.  310.     1860. 

Archean.    Canada. 
Laurentian  system,  Hitchcock.     Greol.  of  Vt,  vol.  i,  pp.  257-259.     1861. 

Archean.     Vermont. 
Laurentian  system,  Logan.     Can.  Geol.purv.,  Rept.  1843-1863,  pp.  22-49,  836-841. 
1863. 

Archean.     Canada.     Included  in  Azoic. 
Laurentian  series, Macfarlane.    Can.  Greol.  Surv.,  Rept  1863-1866,  pp.  116-122.    1866. 

Archean.    Canada. 
Laurentian,  Hinds.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xlix,  pp.  347-355.     1870. 

Nova  Scotia. 
Laurentian  series.  Hunt     Am.  Jour.  Sci.,  3d  ser.,  vol.  iii,  pp.  115-125.     1872. 

Archean.    New  York,  New  Jersey,  Canada. 
Laurentian,  Hitchcock.     Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xxi,  p.  145.     1872. 

Archean.    New  Hampshire. 
Laurentian,  Irving.     Wis.  Acad.  Sci.,  Trans.,  vol.  ii,  1873-74,  p.  108.     1873(?). 

Wisconsin. 
Laurentian,  Hitchcock.    Boston  Soc.  Nat.  Hist.,  Proc.,  vol.  xv,  1872-73,  p.  304.    1873. 

New  Hampshire. 
Laurentian  system,  Bailey  and  Matthew.     Can.  Geol.  Surv.,  Rept.  1870-71,  pp.  30-59. 
1873. 

Archean.    New  Brunswick. 
Laurentian  rocks,  Irving.     Am.  Jour.  Sc^i.,  3ti  ser.,  vol.  viii,  pp.  47-48.     1874. 

Archean.     Wisconsin. 
Laurentian,  Sweet     Wis.  Aca<l.  Sci.,  Trans.,  vol.  iii,  1875-76,  p.  41.     1875-1876. 

Wisconsin. 
Laurentian,  Hotchkiss.     A  Geographical  and  Political  Summary  of  Virginia,  p.  22. 
1876. 

Metamorphic.    Vii^nia.     Exact  syn.  Azoic. 
Laurentian  series,  Huntington.    Geol.  of  N.  H.,  pt.  ii,  pp.  468-506.     1877. 

Eozoic.     New  Hampshire.     Includes  Bethlehem  gneiss. 
Laurentian,  Hunt    2d  Pa.  Geol.  Surv.,  Rept.  E,  pp.  63-94.     1878. 

Archean.    General. 
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Laarentian,  Prime.    2d  Pa.  Greol.  Surv.,  Rept  D*,  pp.  5-7.     1878. 

Archean.     Pennsylvania. 
Laurentian  system,  Irving.     (Teol.  of  Wis.,  vol.  iii,  pp.  5,  92-99.     1880. 

Wisconsin. 
Laurentian  system,  Adams.    Ottawa  Field  Nat  Club,  Trans.,  1879-1883,  vol.  i, 
pp.  21-31.     1880-1883. 

Archean.     Canaua. 
Laurentian  formation,  Miller.    Cin.  Soc.  Nat  Hist.,  Jour.,  vol.  iv,  no.  iv,  p.  272.    1881. 
Laurentian,  Wadsworth.     Boston  Soc.  Nat.  Hist,  Proc.,  vol.  xxi,  1880-82,  p.  121. 

1881. 
Laurentian,  Chamberlin.     Geol.  of  Wis.,  vol.  i,  p.  64.     1883. 

Archean.     Wisconsin. 
I^aurentian,  Whitney  and  Wadsworth.   Harvard  Coll.  Mus.  Comp.  Zool. ,  Bull. ,  vol.  vii« 
1880-84,  p.  661.     1884. 

Azoic. 
Laurentian,  Winchell.     Minn.  Geol.  and  Nat  Hist.  Surv.,  17th  Ann.  Rept.,  pp.  27, 
28.     1889. 

Minnesota. 
Laurentian  system.  Miller.     N.  A.  Greol.  and  Pal.,  p.  17.     1889. 
Laurentian,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  pp.  49,  50.     1890. 

Archean.     Arkansas. 
Laurentian,  Smith.    Geol.  Soc.  Am.,  Bull.,  vol.  iv,  p.  333.     1893. 

Archean.    Ontario. 
Laurentian,  FAls.     Geol.  Soc.  Am.,  Bull.,  vol.  iv,  p.  349.     1893. 

Archean.    Ottawa,  Ontario. 
Laurentian,  Barlow.     Geol.  Soc.  Am.,  Bull.,  vol.  iv,  pp.  313-332.     1893. 

Archean.     Ontario. 

* 

laurentian,  Upi)er,  Adams.     Can.  Rec.  Soi.,  vol.  vi,  p.  169.     1894. 

Archean.     Canada.     Exact  svn.  Norian. 
Laurentian,  Dawson.     Geol.  Soi*.  Am.,  Bull.,  vol.  v,  p.  103.     1894. 

Archean.     Canada. 
Laurentian,  Winchell  and  Grant.     Minn.  (reol.  an<l  Nat.  Hist.  Surv.,  23d  Ann.  Rept, 
pp.  5:M)1.     1895. 

Minnesota. 
Laurentian,  Pumpelly.     Geol.  Soc.  Am.,  Bull.,  vol.  iv,  p.  ;iS2.     1897. 

Archean.     Appalachian  region, 
laurentian,  Barlow.     Can.  (ieol.  Surv.,  new  f»er.,  vol.  x,  pp.  481-^1.     1898. 

Archean. 
Laurentian,  Mclnnes.     Can.  <teol.  Surv.,  new  ser.,  vol.  x,  pp.  13H-17H.     1898. 

An;hean.     Ontario. . 
Laurentian,  Winchell  and  Grant.     Minn.  Geol.  and  Nat  Hist.  Surv.,  Final  Rept., 
vol.  iv,  p.  195.     1899. 

Minnesota. 
Laurentian,  Walcott.     Ge<3l.  S<m'.  Am.,  Bull.,  vo\.  x,  p.  222.     1899. 

Archean.     Ontario. 
Lauzon  division,  Richardson.     Can.  Geol.  Surv.,  Rept  1863-1866,  pp.  32-36.     1866. 

Lower  Silurian.     Canada  (eastern).     Included  in  Quebec  group, 
l^auzon  division,  I^^gan.     Can.  (ieol.  Surv.,  Rept.  1863-1866,  pp.  4r-5.     1866. 
Lauzon,  Ells.     Geol.  Soc.  Am.,  Bull.,  vol.  i,  p.  466.     1889. 

Cambrian.     Quebec.     Included  in  (Quebec  group. 
Lauzon  formation,   Ells.     Can.  Geol.  Surv.,  new  ser.,  vol.  iii,  pt  ii,  pp.  89K-93K. 
1889. 

Ca/nhro-Silurian.     Canada.     lnclude<l  in  (iuel)e<"  group. 
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Ijawrence  shales,  Haworth.     Kan.  Univ.  Quart.,  vol.  ii,  p.  122.     1894. 

Garboniferous.    Kansas. 
Lawrence  shale,  Haworth.     Am.   Joar.  Sci.,  3(1  ser.,  vol.  1,  p.  460.     1895. 

Carboniferous.     Kansas.     Included  in  Coal  Measures. 
Lawrence  shales,  Kirk.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  p.  79.     1896. 

Carboniferous.    Kansas. 
Lawrence  shales,  Bennett.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  p.  113.     1896. 

Carboniferous.     Kansas. 
Lawrence  shales,  Hall.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  pp.  102-103.     1896. 

Carboniferous.     Kansas. 
Lawrence  shales,  Kan.  Univ.  (xeol.  Surv.,  vol.  i,  pp.  136-137,  160,  224.     1896. 

Carboniferous.    Kansas. 
Lawrence  shales,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  iii,  pp.  57-61,  91,  92,  94, 
104.     1898. 

Garboniferous.    Kansas.    Included  in  Douglas  formation.    Exact  syn.  Leroy  shale. 
Lawrence  shale,  Keyes.    Am.  Greol.,  vol.  xxiii,  p.  306.     1899. 

Carboniferous.    Mississippi  Valley. 
Lawrence  shales,  Keyes.     Iowa  Acad.  Sci.,  Proc.,  vol.  vii,  p.  90.     1900. 

Carboniferous.     Mississippi  Valley.     Included  in  Coal  Measures. 
Ijawrence-Crawford  limestone,  Owen.      Kept.  Geol.  Reconn.  Indiana,    1859-60, 
p.  125.     1862. 

Carboniferous.    Indiana.    Included  in  Subcarboniferous  limestone. 
Ijawrentian,  Desor.     Boston  Soc.  Nat.  Hist.,  Proc,  vol.  iii,  pp.  357,  358.     1850. 
Lawrencian  formation,  Billings.    Can.  Nat.,  vol.  i,  pp.  336-346.     1857. 

Tertiary.     Canada. 
Le  Claire  limestone.  Hall.    Iowa  Geol.  Surv.,  vol.  i,  pt.  i,  pp.  73-75.     1858. 

Silurian.     Iowa.    Exact  syn.  Gait. 
Le  Claire  limestone.  Hall  and  Whitney.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xxvii,  p.  111. 
1859. 

Silurian.     Iowa. 
Le  Claire  limestone.  Hall.     Regents  Univ.  of  N.  Y.,  20th  Ann.  Kept.,  pp.  3a5-308. 
1867. 

Silurian.     Iowa.    Included  in  Niagara.     Exact  syns.  Guelph,  Racine  limestone 
(Wis.). 
Le  Claire  limestone,  Bradley.     Econ.  Geol.  of  111.,  vol.  ii,  p.  495.     1882. 

Silurian.    Illinois.    Included  in  Niagara  limestone. 
Le  Claire  limestone,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  j).  51.     1890. 

Silurian.     Arkansas.    Included  in  Niagara. 
Le  Claire  limestone,  Keyes.     Iowa  Geol.  Surv.,  vol  i,  i>.  30.     1893. 

Silurian.     Iowa.    Included  in  Upper  Silurian. 
Le  Claire  beds,  Norton.    Iowa  Geol.  Surv.,  vol.  iv,  pp.  129-130.     1895. 

Silurian.     Iowa.    Included  in  Upper  Silurian. 
Le  Claire  stage,  Calvin.    Iowa  Geol.  Surv.,  vol.  v,  pp.  50-56.     1896. 

Silurian.     Iowa.    Included  in  Niagara  serien. 
Le  Claire  limestone,  Calvin.    Iowa  State  Univ.  I-^b.  Nat.  Hist.,  Bull.,  vol.  iii,  pp.  183- 
189.     1896. 

Silurian.    Iowa.    Included  in  Niagara. 
Le  Claire  limestone,  Calvin.    Iowa  Geol.  Surv.,  vol.  vii,  pp.  54-55.     1897. 

Silurian.    Iowa.    Included  in  Niagara. 
Le  Claire  stone,  Norton.    Iowa  Geol.  Surv.,  vol.  ix,  p.  423.     1899. 

Silurian.    Iowa.    Included  in  Gower  stage. 
Le  Oompton  limestone,  Bennett.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  pp.  116-1 17.     1896 

Carboniferous.    Kansas.    Includes  Fusilina  limestone. 
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Le  Compton  shales,  Haworth.     Kan.  Univ.  Greol.  Surv.,  vol.  iii,  pp.  d4,  94.     1898. 

Carboniferous.    Kansas.    Included  in  Shawnee  formation  and  EUc  Falls  Umeetone. 
Le  Grand  beds,  Beyer.    Iowa  Geol.  Surv.  vol.,  vii,  pp.  221-226.    1897. 

Carboniferous.     Iowa.     Included  in  Kinderhook. 
Le  Boy  shales,  Haworth  and  Kirk.     Kansas  Univ.  Quart.,  vol  ii,  p.  110.     1894. 

Carboniferous.    Kansas. 
Leroy  shale,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  iii,  p.  104.    1898. 

Carboniferous.     Kansas.     Exact  syn.  I^wrence  sliale. 
Le  Sueur  formation,  Keyes.    Mo.  Geol.  Surv.,  Sheet  Kept.,  No.  iv,  p.  18,  52-53.    1895. 

Cambrian.    Missouri.     Included  in  Upper  Cambrian. 
Le  Sueur  limestone,  Wheeler.     Mo.  Geol.  Surv.,  vol.  xi,  p.  37.     1896. 

Cambrian.    Missoun. 
Leadville  limestone,  Eldridge.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  9. 
1894. 

Carboniferous.    Colorado. 
Leadville  limestone,  Emmons.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  48. 
1898. 

Carboniferous.    Colorado.     Exact  syn.  Blue  limestone. 
Leadville  limestone,  Spurr.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxi,  pp.  22-30.     1898. 

Carboniferous.    Colorado. 
Lebanon  limestone,  Upper,  Safford.    Am.  Jour.  Sci.,2d  ser.,  vol.  xii,  p.  255.     1851. 

Silurian.    Tennessee.     Included  in  Stones  River  group. 
Lebanon  limestone.  Lower.  Safford.     Am.  Joum.  Sci.,  2d  ser.,  vol.  xii,  p.  254.     1851. 

Silurian.    Tennessee.    Included  in  Stones  River  group. 
Lebanon  division,  Orton.    Ohio  Geol.  Surv.,  3d  Organization,  1st  Ann.  Rept.,  p.  15. 
1890. 

Silurian.     Ohio.     Included  in  Hudson  River  group. 
Leboeuf  conglomerate,  Lesley.     2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  ii,  pp.  1511- 
1514.     1892. 

Devonian.      Pennsylvania.      Included  in   Venango.     Exact  syn.    Panama  C/on- 
gloinerate. 
Leda  clay,  Dawson,     (/an.  Nat.,  vol.  ii,  pp.  405-414.     1857. 

Tertiary.     Canada.     Included  in  Pli(x;ene. 
I.»e<la  clay,  Dawson.     Can.  Nat.,  new  ser.,  vol.  vi,  pp.  22,  34-37.     1872. 

Post  Pliocene.     Canada. 
Leda  clay,  Matthew.     Can.  Geol.  Surv.,  Rept.  1877-78,  pp.  22EE-31EE.     1879. 

Pleistocene.     New  Brunswick. 
IvCilaclay,  Chalmers.     Can.  Geol.  Surv.,  new  ser.,  vol.  vii,  pp.  111M-116M.     1896. 

Pleistocene.     New  Bnmswick,  Nova  Scotia. 
Lee  conglomerate,  Caniplxjll.     U.  S.  Geol.  Surv.,  Bull.  No.  Ill,  p.  36.     1893. 

Carboniferous.     Virginia.     Included  in  Coal  Measures. 
I^e  conglomerate,  Campbell.     I'.  8.  Geol.  Surv.,  Geol.  Atla£(  of  U.  S.,  Folio  No.  12. 
1894. 

Carboniferous.     Kentucky,  Virginia,  and  Tennessee. 
Lee  conglomerate,  Keith.     U.  8.  Geol.  8urv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  25.     1896. 

Carboniferous.     Tennessee. 
We  conglomerate,  Keith.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  33.     1896. 

Carboniferous.    Tennessee.    Part.  syns.  Walden  sandstone  and  Lookout  sandstone. 
Lee  conglomerate,  Keith.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  40.     1897. 

Carboniferous.     Tennessee. 
Lee  gneiss,  P]nierson.     U.  8.  Geol.  Surv. ,  Mon.,  vol.  xxix,  p.  29.      1898. 

Algonkian.     Massachusetts. 
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Lee  formatioii,  Campbell.     IT.  8.  Geol.  Suty.  ,  Geol.  Atlas  of  U.  8. ,  Folio  No.  46.     1896. 

Garboniferous.    Kentacky. 
Lee  formation,  Campbell.    U.  8.  Oeol.  8arv. ,  Geol.  Atlaa  of  U.  8. ,  Folio  No.  47.     189». 

Carbomleroos.    Kentacky.     Incladed  in  Pennsylvanian  series. 
Lee  gneisB,  Emerson.     U.  8.  Geol.  Surv.,  Bull.  No.  159,  p.  33.     1899. 

Pre-Cambrian.    Massachusetts. 
Lee  gneiss,  Emerson.     U.  8.  Geol.  8urv.,Bull.  No.  159,  pp.  33-34.     1899. 

Pre-Cambrian.    Massachusetts. 
Lee  conglomerate,  Campbell.     U.  8.  Geol.  8urv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  59. 
1899. 

Carboniferous.    Virginia,  and  Tennessee. 
Lee  formation,  Campbell.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  53.     1899. 

Carboniferous.    Tennessee.    Included  in  Pennsylvanian  series. 
Ijehigrli  coal,  2^hariah.     Am.  Jour.  8ci.,  Ist  ser.,  vol.  iv,  pp.  1-8,  vol.  ix,  p.  397. 
1821. 

Carboniferous.     Pennsylvania.      Included  in  Anthracite  formation  of  Wilkes- 
barre,  etc. 
Ijeitcbfield  marls,  8haler.     Ky.  Geol.  8urv.,  new  ser.,  vol.  iii,  p.  391.     1877. 

Carboniferous.     Kentucky.     Included  in  Chester  group. 
Lenoir  limestone,  8afford  and  Killbrew.     Elementary  Geol.  of  Tenn.,  pp.  130-131. 
1876. 

Silurian.     Tennessee.     Exact  syn.  Chazy  of  New  York  and  Canada. 
Leon  series,  Dumble.     Texas  Geol.  Surv.,  1st  Ann.  Rept.,  pi.  iii,  p.  Ixii.     1890. 

Silurian.     Texas.     Includes  Hoover,  Wyoming,  and  Beaver  divisions. 
Leon  series,  Comstock.     Texas  Geol.  Surv.,  Ist  Ann.  Rept.,  p.  295.    1890. 

Silurian.     Texas.     Includes  Beaver  division. 
Leon  series,  Comstock.    Texas  Geol.  Surv.,  2d  Ann.  Rept,  pp.  565-566.     1891. 

Silurian.    Texas.    Includes  Beaver,  Wyoming,  and  Hoover  divisions. 
Leona  formation,  Hill  and  Vaughan.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio 
No.  42.    1898. 

Tertiary  or  Pleistocene.    Texas. 
Leona  formation,  Vaughan.     U.  8.  Greol.  Surv.,  Geol  Atlas  of  U.  8.,  Folio  No.  64. 
1900. 

Pleistocene.    Texas. 
Levant  series,  Rogers.     Am.  Jour.  Sci.,  1st  ser.,  vol.  xlvii,  p.  155.     1844.     Includes 

Medina,  Clinton,  Niagara,  and  Onondaga  salt  group  of  New  York. 
Levant  series,  Rogers.     Geol.  of  Pa.,  vol.  i,  pp.  105,  126-131,  271,  et.  seq.,  vol.  ii, 
p.  753.     1858. 

Silurian.     Pennsylvania.     Includes  Oneida  and  Medina. 
Levis  formation,  Logan.     Can.  Geol.  Surv.,  Rept.  1843-63,  pp.  225-297.     18as. 

Lower  Silurian.     Canada   (eastern).     Included    in  Quebec    group.     Exact  8yn. 
Calciferous. 
Levis  division,  Richardson.     Can.  Geol.  Surv.,  Rept.  18a'J-66,  pp.  31-32.     1866. 

Lower  Silurian.     Canada  (eastern).     Included  in  Quebec  group. 
Levis  limestone,  Hitchcock.    Am.  Mus.  Nat.  Hist.,  Bull.,  vol.  i,  1881-86,  p.  179.    1884. 

Vermont  and  New  Hampshire. 
Levis  formation,  Ells.     Geol.  Soc.  Am.,  Bull.,  vol.  i,  p.  462.     1889. 

Ordoviciari.     Vermont  and  Canada.     Included  in  Quebec  group. 
Levis  formation.  Ells.    Can.  Geol.  Surv.,  new  ser.,  vol.  iii,  pt.  ii,  pp.  25K-84K.    1889. 

Ordovician.    Canada.     Included  in  Quebec  group,  Cambro-Silurian. 
Levis,  Ami.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  495.     1891. 

Ordovician  ( ? ) .    Quebec 
Lewistown  limestone,  Piatt.     2d  Pa.  Geol.  Surv.,  Rept.  T,  pp.  r27-VA5.    \^\. 

Silurian.     Pennsylvania.    Exact  ayn.  Lower  Helderberg. 
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Lewistown  limestone,  Claypole.     2d  Pa.  Geol.  Surv.,  Rept.  P,  p.  38.     1885. 
Silurian.     Pennsylvania.     Included  in  Lower  Helderberg.     Exact  syn.  Boeaard- 
ville  limestone. 
Lewistown  limestone,  White.     2d  Pa.  Geol.  Surv.,  Rept.  T»,  pp.  123-127.     1885. 

Silurian.     Pennsylvania.     Included  in  Lower  Helderberg. 
Lewistown  limestone,  D'Invilliers.    2d  Pa.  Geol.  Surv.,  Rept  F*,  pp.  269,307,308, 
319, 327, 342, 344, 360, 389.     1891. 
Silurian.     Pennsylvania.     Included  in  Lower  Helderberg. 
Lewistown  limestone,  Lesley.     2d  Pa.  Geol.  Surv.,  Final  Rept,  vol.  ii,  pp.  969,974. 
1892. 
Silurian.     Pennsylvan^'a.     Included  in  No.  vi.     Exact  syn.  Bossardville  limestone. 
Lewistown  limestone,  Darton.     Am.  Cjeol.,  vol.  x,  p.  15.     1892. 

Silurian.     Vii^inia.     Part  syn.  Ix>wer  Helderberg. 
Lewistown  limestone,  Darton.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folios  No.  14, 32. 
1894, 1896. 
Silurian.     Virginia  and  West  Virginia.     Includes  Lower  Helderberg,  Salina,  and 
Niagara.     Exact  eyns.  Rogers's  No.  vi  and  Pre-Meridian. 
Lewistown,  Darton  and  Taff.   U.S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  28.    1896. 

Silurian.     West  Virginia  and  Maryland. 
Lewistown,  Clark.     Md.  Geol.  Surv.,  vol.  i,  p.  157.     1897. 

Silurian.     Maryland.    Part  syns.  Niagara,  Lower  Helderberg. 
Lewistown  formation,  Clark.     Md.  Geol.  Surv.,  vol.  i,  p.  182.     1897. 

Silurian.     Maryland.     Includes  Niagara,  Salina,  and  Lower  Helderberg. 
Lewistown,  Clark.    Md.  Geol.  Surv.,  vol.  ii,  p.  170.     1898. 

Silurian  and  Devonian.     Maryland. 
Lewistown  limestone,  Darton.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.S., Folio  No. 61. 
1899. 
Silurian.     Virginia  and  West  Virginia. 
Lexington  linieHtone,  Campbell.     U.  8.  Geol.  Surv.,  (leol.  Atlas  of  U.  S.,  Folio  No.  46. 
1898. 
Silurian.     Kentucky. 
Leyden  phyllite,  P'merson.     U.  8.  Geol.  Surv.,  (tcoI.  Atlas  of  V.  S.,  Hawley  sheet. 
1892.  * 
Silurian.     Maasachusetts. 
Leyden  argillite,  P^nierson.     U.  8.  Geol.  Surv.,  Mon.,  vol.  xxix,  pp.  201-210.     1898. 

Silurian.     MasHachui?etti*. 
Iveyden-argillite,  Emerson.     V.  S.  ( Jeol.  Surv.,  Geol.  Atlasof  U.  S.,  Folio  No.  50.     1898. 

Silurian.     Mai*.«achu8ettH. 
Licking  Hhale,  Hickn.     Am.  Jonr.  Sci.,  3d  Hor.,  vol.  xvi,  p.  216.     1878. 

CarboniferouH.     Ohio.     Included  in  Waverly  group. 
Lignite  ^roup,  Safford.     (ieol.  Reconn.  of  the  State  of  Tenn.,  Ist  Kept.,  pp.  lt>2-163. 
1856. 
Tertiary  (?).     Tennensee. 
Lignitie  group,  Northern,     llilgard.     liept.  on<Teol.  and  Agric.  of  Miss.,  pp.  110-123. 
18(K). 
PiOcene.     MissiKsippi. 
Lignitic  group,  Great,  Meek  an<l  Hayden.     Am.  Jour.  Sei.,  2d   ser.,    vol.    xxxiv, 
p.  138.     1862. 
Eocene  (?).     Tertiary.     Nebranka.     Exact  syn.  Fort  Union  group. 
Lignite  (lx>\ver),  Hilgard.     Am.  Jonr.  Sci.,  2(l'ser.,  vol.  xliii,  p.  34.     1867. 

Tertiary  (?).     Alabama  and  Migsissij>pi.     Exact  syn.  Great  Lignite  group. 
Lignite  dej)oflit8,  Hayden.     Am.  Jonr.  Sci.,  2(1  ser.,  vol.  xlv,  pp.  198-208.     1868. 
Tertiary.     Wyoming  and  Colorado. 
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Lignitic  group,  Northern.     Hilgard.     Am.  Jour.  Sci.,  3d  ser.,  vol.  ii,  pp.  394-396. 
1871. 
Eocene.     Mississippi,  Alabama,  Geoigia,  Texas,  Arkansas.     Exact  syns.  Buhr- 
stone  groap,  Siliceous  Claiborne.     Part  syns.  l.<agrange  and  Porter's  Creek 
groups,  Flatwoods  clay. 
Lignite,  Lesquereux.     U.  8.  (ier)!.  Surv.  of  Terr.,  6th  Ann.  Bept.,  p.  315.     1873. 

Tertiary.     Rocky  Mountains.     Included  in  Eocene. 
Lignitic  formation,  Lesquereux.     Am.  Jour.  Sci.,  3d  ser.,  vol.  vi,  pp.  441-450;  vol.  vii, 
pp.  546-^7.     1873-74. 
Eocene  (?).    Rocky  Mountain  region. 
Lignite  formation,  Dawson.     Rept.  of  the  Tertiary  Lignitic  formation  in  vicinity  of 
49th  Parallel.     1874. 
Tertiary.     British  Columbia. 
Lignite  beds,  Newberry.     Am.  Jour.  Sci.,  3d  ser.,  vol.  vii,  pp.  399-404.     1874. 

Cretaceous  (?).    Western  United  States. 
Lignitic  group,  Hayden.     U.  S.  Geol.  and  Geog.  Surv.  Terr.,  Bull.,  No.  2,  vol.  i, 
pp.  1-2.  1874. 
Western  Territories. 
Lignitic,  Hayden.     V.  S.  Geol.  and  Gfeog.  Expl.  of  Terr.,  1873,  pp.  26-27.     1874. 

Tertiary,  Cretaceous.     Colorado. 
Lignite  formation,  Marvine.     U.  S.  Geol.  and  Geog.  Sur^^  of  Terr.,  1873,  p.  106. 
1874. 
Cretaceous  (?).     Colorado, 
lignitic  Post-,  Marvine.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  1873,  p.  128.    1874. 

Tertiarv.    Colorado. 
Lignite,  Cope.     U.  S.  Geol.  and  Geog.  Sur\\  of  Terr.,  1873,  p.  432.     1874. 

Tertiary.     Colorado.     Exact  syn.  Fort  Union. 
Lignitic,  Lesquereux.     U.  S.  Geol.  and  CJeog.  Surv.  of  Terr.,  1873,  p.  367.     1874. 

Tertiary.    Colorado.     Included  in  Eocene. 
Lignitic  group,  Stevenson.    Am.  Phil.  Soc.,  Proc.,  vol.  xiv,  p.  447.     1875. 

Tertiary.     Includes  Lower  Lignitic,  Upi>er  or  Great  Lignitic. 
Lignitic  group,  Hayden.     U.  S.  Greol.  and  Greog.  Surv.  of  Terr.,  Bull.,  vol.  i,  pp.  401- 
411.     1876. 
Cretaceous  and  Tertiary. 
Lignite,  Hayden.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  8th  Ann.  Rept.,  p.  19.    1876. 
Tertiary.     Rocky  Mountains.     Includes  Fort  Union,  Wind  River,  White  River, 
Loup  Fork,  and  Monument  Creek  groups. 
Lignite  formation,  Engelmann.     Eng.  Dept.  U.  8.  A.,  Simjyson's  Expls.  uf  Great 
Basin,  p.  281.     1876. 
Cretaceous  or  Eocene.     Wyoming. 
Lignitic,  Peale.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  8th  Ann.  Rept.,  p.  152.     1876. 

Tertiarv.     Included  in  ICocene. 
Lignitic,  Lesquereux.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  8th  Aiui.  Rept,  p.  275. 
1876. 
Tertiarv. 
Lignite  group,  Dawson.     Can.  Geol.  Surv.,  Rept.  1875-76,  pp.  255-260.     1877. 

Miocene  (?).     British  Columbia. 
Xignitic  fonnation,  Hayden.     U.  S.  Geol.  and  Geog.  Surv.  Terr.,  Mon.,  vol.  vii, 

pt.  ii,  pp.  iii-ix.     1878. 
Xignitic  formations,  Lesquereux.     IT.  S.  Geol.  and  Geog.  Siu^-.  of  Terr.,  Mon.,  vol. 
vii,  pp.  3-31,  309-355.     1878. 
Tertiary. 
Xignitic,  Smith.     Ala.  Geol.  Surv.,  Bull.  No.  1.     1886. 
Tertiary.    Alabama. 
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Lignitic,  Smith  and  Johnson.     U.  S.  Geol.  Surv.,  Bull.  No.  43,  pp.  |8,  38.     1887. 
Tertiary.     Alabama.    Included  in  Lower  Eocene.    Includes  Hatchetigbee,  Woods 
Bluff,   Bells  Landing,  Nanafalia,  Matthews  Landing,  Naheola,  Black  Bluff, 
and  Midway. 
Lignite  group,  Loughridge.     Ky.  Geol.  Surv.,  Jackson  Purchase  region,  pp.  41-52. 
1888. 
Eocene.     Kentucky.     Exact  syn.  Porter's  Creek  and  Bluff  Lignite  in  Tennessee. 
Lignitic  division,  Spencer.     Ga.  Geol.  Surv.,  1st  Kept,  of  Prog.,  1890-91.     1891. 
Tertiary.     Georgia.     Included  in  Lower  Eocene.     Includes  Hachetigbee,  Bashi, 
Tuskahoma,  Nanafalia,  and  Midway  or  Clayton. 
Lignitic,  McGee.     U.  S.  Geol.  Surv.,  12th  Ann.  Kept.,  pt.  i,  p.  415.     1891. 
Tertiary.     Coastal  Plain,  Gulf  States.     Includes  Hickman  group.  Porters  Creek 
group.  Bluff  lignite,  Hatchetigl)ee,  Bashi,  Tuskahoma,  Nanafalia,  and  Midway 
beds  of  Alabama.     Camden  series.  Timber  Belt  or  Sabine. 
Lignitic,  Clark.     U.  S.  Geol.  Surv.,  Bull.  No.  83,  pp.  58,  66,  72.     1891. 
Tertiary.      Kentucky,    Mississippi,    Alabama.     Included  in  Eocene.     Includes 
Hatchetigbee,  Woods  Bluff,  Bells  Landing,   Nanafalia,  Matthews  Landing, 
Naheola,  Black  Bluff,  and  Midway.     Exact  syns.  Porters  Creek  group,  Cam- 
den series  of  Arkansas. 
Lignitic  series,  Spencer.     Gra.  Geol.  Surv.,  1st  Kept,  of  Prog.,  p.  43.     1891. 

Tertiary.     Georgia.     Included  in  Lower  Eocene. 
Lignitic  stage,  Harris.     Ark.  Geol.  Surv.,  1892,  vol.  ii,  pp.  55-86.     1892. 

Tertiarv.     Arkansas.     Included  in  Eocene  series. 
Lignite  beds,  Dall  and  Harris.     U.  S.  Geol.  Surv.,  Bull.  No.  84,  pp.  228,  236,  237, 
242.     1892. 
Tertiary      Washington. 
Lignitic.  Smith.     Ala.  Geol.  Surv.,  Bull.  No.  2,  p.  47.     1892. 
Tertiary.     Alabama.     Includes  Midway  or  Pine  barren  =  Clayton  limestone,  Black 
Bluff,  Naheola,   Matthews  Landing,  Nanafalia,  Coal  Bluff,  Bells  Landing  or 
Tuskahoma,  Woods  Bluff  or  Bashi,  and  Hatchetigbee. 
Lignitic,  Smith,  Johnson  and  Langdon.     Ala.  Geol.  Surv.,  Geol.  of  Coastal  Plain  of 
Ala.,  pp.  147,  198,  488.     1894. 
Tertiary.     Alabama.     Included  in  Eocene.     Includes  Hatchetigbee,  Woods  Bluff 
or    Bashi,    Bells   Landing  or    Tuskahoma,    Nanafalia,    Matthews    landing, 
Naheola,  Black  Bluff,  and  LucAmochee. 
Lignitic  stage,  Vaughan.     Am.  (ieol.,  vol.  xv,  p.  209.     1895. 

Tertiary.     Louisiana.     Included  in  P>)cene. 
Lignitic  stage,  Harris.     Am.  Pal.,  Bull.  No.  9,  pp.  1-36.     1897. 

Tertiarv.     Gulf  States.     Included  in  Eocene. 
Lignitic  Hta^e,  Harris  and  Veatch.     I^.  State  Exp.  Stat,  i)t.  v,  p.  64.     1899. 

Tertiary.     Ix)uisiana.     Included  in  Eocene. 
Lime  Creek  IxmI.'*,  Williams.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xxv,  pp.  97-104.     1883. 

Devonian.     Iowa.     Included  in  Chemung  group. 
Lime  ('reek  shales,  Keyes.     Iowa  Geol.  Surv.,  vol.  i,  pp.  46-47.     1893. 

Devonian.     Iowa. 
Lime  Creek  shales,  Calvin.     Iowa(ie()l.  Surv.,  vol.  vii,  pp.  161-170.     1897. 

Devonian.     Iowa. 
Lime  Creek  shales,  Williams.     Iowa  (xeol.  Surv.,  vol.  x,  p.  357.     1900. 

Devonian.     Iowa. 
Limon  clays,  Dall.     \\  S.  (ieol.  Surv.,  IHth  Ann.  Kept,  pt.  ii,  p.  3:^7.     1898. 

Tertiarv.     Costa  Rica.     InchKled  in  Pliocene. 
Lincoln  marble,  Logan.     Kan.  Tniv.  (xeol.  Surv.,  vol.  ii,  p.  216.     1897. 
Vj>}K'r  Cretaceous.     Kansas*.     Included  in  Benton. 
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Uncoln  marble,  Adamp.     Kan.  TTniv.  Geol.  Surv.,  vol.  iv,  pp.  25,  27.     1898. 

Upper  Cretaceous.     KaDsas.     Included  in  Ix>wer  Benton. 
Lincoln  slate,  Hobbs.     Am.  Geol.,  vol.  xxiii,  p.  111.     1899. 

Cambrian.    Massachusette. 
Linden  limestone,  Safford  and  Killebrew.     Elementary  Geol.  of  Tenn.,  pp.  14t^l48. 
1876. 

Silarian.    Tennessee.    Included  in  Upper  Silurian. 
langnla  flag,  Marcou.     Boston  Soc.  Nat.  Hist.,  Proc.,  vol.  viii,  1861-62,  pp.  241,  244. 
1861. 

Vermont  and  Canada.    Included  in  Upper  Taconic. 
Lingula grits,  Broadhead.    Mo.  Geol.  Sun.,  Kept.  1873-74,  p.  357.     1874. 

Silurian.    Missouri.    Included  in  Primordial, 
lannville  slates,  Kerr.     N.  C.  Geol.  Surv.,  Kept.  1866-67,  pp.  32-33.     1869. 

North  Carolina, 
lasbon  group,  Hitchcock.     Am.  Jour.  Sci.,  3d  ser.,  vol.  vii,  pp.  472-473.     1874. 

New  Hampshire. 
Lisbon  group,  Hitchcock.     Geol.  of  N.  H  ,  pt.  ii,  pp.  277-293,  358.     1877. 

Eozoic.    New  Hampshire.    Included  in  Huronian. 
Lisbon  beds,  Harris.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xlvii,  p.  304.     1894. 

Tertiary.    Included  in  Lower  Claiborne  of  Eocene. 
Lisbon  shales,  Williston.     Kan.  Univ.  Quart.,  vol.  iv,  p.  252.     1896. 

LTpper  Cretaceous.     Kansas.     Exact  syn.  Pierre  shales. 
Lisbon  shales,  Cragin.     Colo.  College  Stud.,  vol.  vi,  p.  52.     1896. 

Cretaceous.    Kansas.    Included  in  Lower  Fort  Pierre  (?). 
Lisbon  shale,  Adams.     Kan.  Univ.  Geol.  Surv.,  vol.  iv,  pp.  25-27.     1898. 

Upper  Cretaceous.     Kansas.     Exact  syn.  Pierre  shale,  or  Fort  Pierre  shale. 
Lisbon  beds,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept,  pt  ii,  p.  'M4.     1898. 

Tertiary.     Alabama.     Included  in  Clailx)mian  stage,  Eocene. 
lasta  Blanca  division,  Dumble.     Am.  Inft.  Mg.  Engrs.,  Trans.,  vol.  xxix,  p.  143. 
1900. 

Mexico.    Included  in  Trias. 
lathographic  limestone.  Swallow.    Mo.  Geol.  Surv.,  Istand  2d  Ann.  Repts.,  pp.  105, 
177,  196.     1855. 

Devonian.    Missouri.    Included  in  Chenmng. 
Lithographic  limestone,  Shumard.     Mo.  Geol.  Surv.,  Repts.,  1855-1875,  p.  207.    1873. 

Carboniferous.     Missouri.     Included  in  Lower  C'arlx)niferous. 
Lithographic  limestone,  Broatihead.     Mo.  Geol.  Surv.,  Rept.   1873-74,  pp.  27,  06. 
1874. 

Carboniferous.     Missouri.     Included  in  Chouteau  group. 
Lithographic  limestone,  Keyes.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  288.     1892. 

Lower  Carboniferous.     Missouri.     Exact  syn.  Louisiana. 
Lithographic  limestone,  Keyes.     Mo.  Geol.  Surv.,  vol.  vii,  pt.  ii,  p.  394.     1894. 

Lower  Carboniferous.     Missouri.     Exact  nyn.  Louisiana  limestone. 
Lithographic  limestone,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  55.     189i). 

Carboniferous.     Arkansas.     Included  in  Xinderhook. 
lattle  Ck>nipton  shales,  Shaler,  Wood  worth,  and  Foerste.     U.  S.  CJeol.  Surv.,  Mon., 
vol.  xxxiii,  p.  383.     1899. 

Cambrian.     Rhode  Island. 
liittle  Genesee  conglomerate,  Prosser.     Ro<!h.  Acad.  Sci.,  Pmc.,  vol.  ii,  pp.  50-124. 
1892. 

Devonian.    New  York.    Exa<rt  syn.  Glean  conglomerate!?). 
Little  Grizzly  Creek,  Turner.    Am.  Geol.,  vol.  xiii,  p.  230.    1894. 

Carboniferous.    California.    Includeii  in  Upper  Carbon  if  eronn. 
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Little  Grizzly  Creek  Ijede,  Turner.    U.  S.  Geol.  Surv.,  14th  Ann.  Repi.,  pt,  ii,  p.  448. 
1894. 

CatboniferouB.    California.    Included  in  Upper  Carboniferous, 
lattle  Biver  group,  Matthew.     Can.  Nat,  vol.  viii,  pp.  244,  251-153.    1863. 

New  Brunswick. 
Little  River  group,  Matthew.   Can.  Roy.  Sot\,  Trans.  1894,  vol.  xii,  sec  iv,  pp.  89-111. 
1895. 

Devonian.     New  Brunswick.    Exact  eyns.  Nos.  2  and  3,  Dawson, 
lattle  Traverse  Bay  limestones,  Douglas.     Mich.  Legis.,  Doc.,  vol.  i.  No.  11,  4th 
Ann.  Rept.  State  Geol.,  1840,  p.  550.    1841. 

Michigan. 
Little  Traverse  Bay  group,  Winchell.    Mich.  Geol.  Surv.,  Rept  Prog.,  p.  28.    1871. 

Devonian.    Michigan, 
lattle  Vein  (coal),  Crawford.    Cal.  State  Mg.  Bur.,  12th  Ann.,  vol.  xii,  p.  43.    1894. 

Lower  Tertiary  or  Upper  Cretaceous.    California, 
laving^ston  limestone,  Worthen.    Econ.  Geol.  of  Illinois,  vol.  iii,  pp.  339-348.    1882. 

Carboniferous.     Illinois.     Included  in  Coal  Measures. 
Livingston,  Weed.     U.  S.  Geol  Surv.,  Bull.  No.  106,  p.  21.     1893. 

Cretaceous.     Montana.     Included  in  Post-Laramie. 
Livingston,  Iddings  and  Weed.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  1. 
1894. 

Cretaceous.     Montana. 
Livingston,  Cross.     U.  S.  Geol.  Surv.,  Mon.,  xxvii,  p.  220.     1896, 

Cretaceous.     Montana.     Exact  syn.  Denver. 
Livingston,  Weed.     Am.  Geol.,  vol.  xviii,  pp.  203-204.     1896. 

Tertiary  or  Cretaceous.     Montana.     Included  in  Post-Laramie,  Colorado. 
Livingston,  Weed  and  Pirsson.     IT.  S.  Geol.  Surv.,  Bull.  No.  139,  p.  49.     1896. 

Cretaceous.     Montana. 
Livingston,  Peale.     U.  8.  Geol.  Surv.,  (ieol.  Atlas  of  U.  S.,  Folio  No.  24.     1896. 

Oetaceoiis.     Montana. 
Livingston  formation,   Weed.     U.  S.  Geol.  Surv.,  Geol  Atlas  of  U.  S.,  Folio  No.  56. 

Cretaceous  (?).     Montana. 
Llano  group,  Wolcott.     Am.  Jour.  »S<'i.,  3d  ser.,  vol.  xxviii,  p.  431.     1884. 

Cambrian.     Texas. 
Llano  series,  Dumble.     Texas  Geol.  Surv.,  1st  Ann.  Rept.,  pi.  iii,  p.  Ivii.     1890. 

Algonkian.     Texas.     Included  in  Texan  system. 
Llano  series,  Walcott.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  218.     1899. 

Algonkian.     Texa**.     Part.  syn.  Grand  Canyon  series  of  Arizona. 
Llano  estacado,  Hill.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  87.     1892. 

Tertiarv.     New  Mexico. 
Lockatong  series,  Salisbury.     N.  J.  Geol.  Surv.,  Rept  18516,  pp.  40-47.     1897. 

Juratrias.     New  Jersey.     lnclude<l  in  Newark  system. 
Lockatong  series,  Kummel.     Jour,  of  tieol.,  vol.  v,  j)p.  544-547.     1897. 

Juratrias.     New  Jersev.     Included  in  Newark  svstem. 
Lo<'katong  series,  Kummel.     N.  J.  <Jeol.  Surv.,  Kei)t.  1897,  pp.  36-41.     1898. 

Juratrias.     New  Jersev. 
1/Ockatong  grf>up,  Kummel.     Jour,  of  Geol.,  vol.  vii,  pp.  25-26.     1899. 

Juratrias.     New  York  and  New  Jersey.     Included  in  Newark. 
Lodore,   Powell.     U.  S.  Geop.  and  (^eol.  Surv.,  Geol.  of  Uinta  Mountains,  pp.  41, 
56,  147.     1S7(). 

Carboniferous.     I'tah. 
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foimation,  Harper.    Prelim.  Rept.  Geo!,  and  Agric,  Miss.,  p.  235.     1857. 

Miarissippi.     Included  in  Rocks  overlying  the  Miocene  formation.     Exact  8yn. 
Bluff  formation. 
Loess,  Hilgard.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xli.  pp.  318-319.     1866. 

Pleistocene.    Mississippi. 
Loess,  Hilgard.     Am.  Jour.  Sd.,  3d  ser.,  vol.  ii,  p.  403.     1871. 

Pleistocene.    Mississippi  Valley. 
Loess,  Aughey.    U.  8.  Geol.  and  Geog.  Surv.  of  Terr.,  8th  Ann.  Kept.,  p.  245.     1876, 

Pleistocene.  ■  Nebraska. 
Loess  formation.  Cannon.    Colo.  Sci.  Soc.,  Proc.,  vol.  iii,  p.  59.     1888. 

Pleistocene.    Colorado. 
Loess,  Chamberlin  and  Salisbury.    Am.  Jour.  Sci.,  3d  ser.,  vol.  xli,  pp.  360-364. 
1891. 

Pleistocene.    Mississippi  Valley. 
Loesp,  Norton.     Iowa  Geol.  Surv.,  vol.  iv,  pp.  173-174.     1895. 

Pleistocene.    Iowa. 
Loess,  Todd.     Mo.  Greol.  Surv.,  vol.  v,  pp.  126-132.     1896. 

Pleistocene.    Missouri. 
Loess,  Bain.     Iowa  Geol.  Surv.,  vol.  v,  pp.  155-156,  282-284.     1896. 

Pleistocene.    Iowa. 
LoeHB,  Tilton.     Iowa  Geol.  Surv.,  vol.  v,  pp.  318-319.     1896. 

Pleistocene.    Iowa. 
Loess,  Calvin.    Iowa  Geol.  Surv.,  vol.  v,  pp.  63-70.     1896. 

Pleistocene.    Iowa. 
Loess,  Calvin.    Iowa  Greol.  Surv.,  vol.  vii,  pp.  88-90.     1897. 

Pleistocene.     Iowa. 
Loess,  Beyer.     Iowa  Geol.  Surv.,  vol.  vii,  pp.  235-238.     1897. 

Pleistocene.    Iowa. 
Loess,  Bain.     Iowa  Geol.  Surv.,  vol.  vii,  pp.  340-344,  463-466.     1897. 

Pleistocene.    Iowa. 
Loess,  Tilton  and  Bain.     Iowa  Geol.  Surv.,  vol.  vii,  pp.  522-523.     1897. 

Pleistocene.    Iowa. 
Loeas,  Leonard.    Iowa  Geol.  Surv.,  vol.  viii,  pp.  86-88.     1898. 

Pleistocene.    Iowa. 
Loeas,  Calvin.     Iowa  Geol.  Surv.,  vol.  viii,  pp.  245-246.     1898. 

Pleistocene.     Iowa. 
liOgran  sandstones,  Andrews.     Ohio  Geol.  Surv.,  Rept.  Prog.  1869,  pp.  62,  76.     1870. 

Ohio. 
Logan  sandstone,  Andrews.     Ohio  Geol.  Surv.,  1869,  p.  79.     1871. 

Ohio. 
Logan  sandstone,  Andrews.     Ohio  Geol.  Surv.,  Rept.  Prog.,  1870,  p.  59.     1871. 

Ohio.     Included  in  Waverly  group. 
Logan  sandstone,  Read.     Ohio  Geol.  Surv.,  vol.  iii,  p.  816.     1878. 

Carboniferous.    Ohio. 
Ix)gan  group,  Orton.    Rev.  of  Strat.  Geol.  of  Intern  Ohio,  p.  14.     1880. 

Carboniferous.    Ohio.     Includes  Ix>gan  sandstone,  Olive  shales,  Licking  shales, 
Waverly  conglomerate,  and  Black  Hand  conglomerate. 
Logan  series,  Orton.     Ohio  Geol.  Surv.,  Prelim.  Rept.  Petroleum  and  Inflammable 
Gas,  p.  24.     1886. 

Ohio.     Included  in  Waverly  series. 
Logan  group,  Orton.    Ohio  Geol.  Surv.,  vol.  vi,  pp.  3,  39.     1888. 

Carboniferous.    Ohio.     Included  in  Waverly  group.     Kxact  syns.     Olive  shales, 
Logan  sandstone,  and  Waverly  conglomerate. 
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Logan  groap,  Herrick.    Deniaeii  Univ.  fid.  Ijib.,  BolL,  yoL  iv,  pp.  108, 105.    188& 

Ohia    Included  in  Oajrahogft  or  WvwBtij  floiies. 
LogMi  gnmp,  Orton.    Ohio  Geol.  Sorv.,  8d  OiKUiiflition,  1st  Ann.  Bept,  pp.  30-42. 
1890. 
Garboniferoiu.    Ohio.    Fart  syn.  Shenmngo  auidatoiie  (Fennaylvania)  and  Olive 
shade. 
Logan  gnxip,  Orton.    Ohio  GeoL  Sorv.,  Bept,  voL  Tii,  pp.  4^  S2.    1803. 

Carboniferous.    Ohio.    Indoded  in  Waverly  group. 
Logie  Green,  Hill.    Harvard  CoU.  Mns.  Comp.  Zool.,  BolL,  vol.  xxziv,  p.  42. 
1809. 
Cretaceous.    Jamaica.    Included  in  Bloa  Moontain  series, 
lidin  bed,  Dmke.    Texas  Geol.  Sarv.,  4th  Ann.  Bept,  p.  400.    1808. 

Carboniferoos.    Texas.    CSsoo  division. 
Iione  Xonntain  limestone,  Hagoe.    U.  8.  GeoL  Sorv.,  8d  Ann.  Bept,  pp.  253, 262. 
1883. 
Silurian.    Nevada. 
Lone  Mountain  limestone,  Hague.    U.  8.  Geol.  8urv.,  Mon.,  vol.  xx,  p.  57.     1802. 

Silurian.    Nevada. 
J^mg  Orove  series,  Dumble.    Texas  Geol.  Surv.,  1st  Ann.  Bept,  pi.  iii,  p.  Iv. 
1800.  . 
Archean.    Texas.    Included  in  Bumetan  system. 
lAmg  Konntain  series,  Dumble.    Texas  Geol.  Surv.,  1st  Ann.  Bept,  pi.  iii.  p.  Ivi. 
1890. 
Archean.    Texas.    Included  in  Bumetan  system. 
iKmgmeado^,  Emerson.    G^l.  Soc  Am.,  Bull.,  vol.  ii,  p.  458.    1801. 

Trias.    Masnchusetts. 
Longmeadow  brownstone,  Emerson.    Geol.  Soc.  Am.,  Bull.,  vol.  vii,  p.  0.    1895. 

Triafiu    Maseachofletts. 
Longmeadow  sandstone,  Emerson.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxix,  pp.  364-369. 
1898. 
Juratrias.    Massachusetta.     Included  in  Connecticnt  Ri\'er  sandstone. 
Longmeadow  sandstone,  Emerson.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No. 
50.     1898. 
Jaratnas.     Massachusetts. 
Longwood  red  shale,  Darton.     Geol.  Soc.  Am.,  Bull.,  vol.  viii,  pp.  367,  382,  :)83. 
1894. 
Silurian.     New  York.     Included  in  Medina  (?). 
Lookout  sandstone,  Hayes.     Ala.  Geol.  Surv.,  Bull.,  No.  4,  p.  49.     1892. 

Carboniferous.     Alabama.     Included  in  Coal  Measures. 
Lookout  sandstone,  Hayes.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folios  Noe.  2,  4, 
6,  8,  19,  21,  22,  35.     1894-5-6. 
Carboniferous.    Georgia,  Tennessee,  Alabama. 
Lookout  sandstone,  Hayes.     U.  8.  Geol.  8ur>'.,  Geol.  Atlas  of  U.  S.,  Folio  No.  35. 
1896. 
Carboniferous.     Alabama.     Exact  syn.  Millstone  grit  of  Smith,  1878. 
Lookout  formation,  White.     U.  8.  Geol.  8ur\\,  20th  Ann.  Bept,  pt  ii,  pp.  817-818. 
1900. 
Carboniferous.    Tennessee. 
lioon  Biver  shales,  McConnell.     Can.  Gt»ol.  Surv.,  new  ser.,  vol.  v,  pt.  i,  pp.  41 D, 
53D,  56D-57D.     1893. 
Cretaceous.    Canada.     Inelude<l  in  Colorado  group. 
Lorraine  shale,  Emmons,     (leol.  of  N.  Y.,  pt.  ii,  pp.  110-123,  401.     1842. 
Paleozoic.      New  York.      Included  in  New  York  Tranaition  ssrstem,  Champlain 
group.     Part.  ayn.  Pulaski  shale. 
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Lorraine  shales,  Emmons.     Aj^c.  of  N.  Y.,  vol.  i,  pp.  124-125.     1846. 

New  York.     Incladed  in  New  York  system,  Champlain  division. 
Lorraine  shale,  Murray.    Can.  Gieol.  Surv.,  Kept,  of  Prog.,  1847-48.     1849. 

Silmrian.    Ontario. 
Lorraine  shales,  Marcoa.     Boston  Soc.  Nat.  Hist,  Proc.,  vol.  viii,  1861-62,  pp.  240, 
241,  249.     1861. 

Vermont  and  Canada.    Included  in  Lower  Silurian.     Exact  syns.  Pulaski  shales 
and  Hudson  River  group. 
Lorraine  shale,  Hough.     Am.  Jour,  of  Agric.  and  Sci.,  vol.  v,  p.  322.     1879. 

Silurian.     New  York. 
Lorraine,  White.    2d  Pa.  Geol.  Surv.,  Kept.  T>,  pp.  147-151.     1885. 

Silurian.     Pennsylvania. 
Lorraine,  Walcott.    Geol.  Soc.  Am.,  Bull.,  vol.  i,  p.  344.     1889. 

Silurian.    New  York.    Exact  syn.  Hudson  River. 
Lorraine,  Ami.    Geol.  Soc.  Am.,  Bull.,  vol,  ii,  pp.  495.     1891. 

Silurian.     Quebec. 
Lorraine  group,  Ami.      Ottawa  Field  Nat.  Club.,  Trans.  1892-93,  yol.  viii,  p.  43. 
1892. 

Ordovician.    Canada.  Included  in  Upper  Ordovician.     Exact  syn.  Hudson  River 
group. 
Lorraine  shale,  Prosser.    Geol.  Soc.  Am.,  Bull.,  vol.  iv,  pp.  100,  108,  116.     1893. 

Silurian.    New  York. 
Lorraine  beds,  Clarke  and  Schuchert.     Science,  new  ser.,  vol.  x,  pp.  876-877.     1899. 

Silurian.     New  York.     Included  in  Cincinnatian. 
IfOeee  Pond  gneiss,  Wolff  and  Brooks.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  ii, 
p.  439.     1898. 

Pre-Cambrian.     New  Jersey. 
I«O0t  Creek  limestone,  Lesley.     2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  ii,  p.  806.     1892. 

Silurian.     Pennsylvania.     Included  in  No.  v. 
Lo«t  Creek  bed,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  Rept,  p.  422:     1893. 

Carboniferous.    Texas.     Included  in  Albany  division. 
I«08t  Biver  limestone.  Kindle.     Indiana  Dept.  Greol.  and  Nat.  Resources,  20th  Ann. 
Rept.,  1895,  p.  367.     1896. 

Indiana. 
I«oudon  shales,  Williams  and  Clark.    'Maryland;  Its  Resources,   Industries,  and 
Institutions,  p.  68.     1893. 

Cambrian.     Maryland. 
Loudon,  Keith.     U.  S.  Greol.  Surv.,  14th  Ann.  Rept,  pt.  ii,  p.  324,     1894. 

Cambrian.     Virginia  and  Maryland. 
Loudon,  Keith.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  10.     1894. 

Cambrian.     Virginia,  Maryland,  and  West  Virginia. 
Loudon  formation,  Clark.    Md.  Geol.  Surv.,  vol.  i,  pp.  176-177.     1897. 

Cambrian.     Maryland. 
liOuiaiana  limestone,  Keyes.    Geol.  Soc.  Am.,  Bull.,  vol.  iii,  pp.  283,  289.     1892. 

I»wer  Carboniferous.    Missouri.     Included  in  Mississippian.    Exact  syn.  Litho 
graphic  Umestone. 
Louisiana  limestone,  Keyes.     Iowa  Geol.  Surv.,  vol.  i,  pp.  54-55.     1893. 

Carboniferous.      Iowa.      Included    in    Kinderhook.      Exact  syn.   Lithographic 
limestone. 
Louisiana  limestone,  Keyes.    Mo.  Greol.  Surv.,  vol.,  iv,  pp.  30,  51-55.     1894. 

Lower  carboniferous.     Missouri.     Included  in   Kinderhook  stage.     Exact  syn. 
lithographic  limestone. 
Looifliana  limestone,  Keyes.    Mo.  Geol.  Surv.,  vol.  vi,  p.  859.    1894. 

Lower  Carboniteoiu.    MisBOuri. 
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Lonisiaiia  ttmestone,  Keyes.    Ma  Geol.  Sorv.,  voL  yii»  pt  ii,  pp.  800^  SM.    1S04. 

Lower  Garboniferoufl.    MinoarL     Indiided  in  Kinderiiook  itage.    ESxaci-  syn. 
lithogimphie  limestoiie. 
LocdsiaDa  limeBtone,  Keyes.    St  Louis  Aoad.  ScL,  Tnun.,  roL  tU,  p.  869.    1807. 

Devonimn.    MiflBoari.    Exsct  syn.  Lithogn^ihic  limwitniMi. 
Louisiana  limestone,  Sliepani    Mo.  GeoL  Snrv.,  voL  zli,  |^  40,  84-M.     1880. 

Lower  Carboniferous.     Missoari.    Indnded  in  Kinderfaodk  itage.     Exact  tjn. 
Lithographic  limestone. 
Tionisiana  limestone,  Reyes.    Iowa  Acad.  ScL,  Proc.,  yoL  ▼,  p.  88.    1890. 

Devonian.    Iowa. 
Louisiana  limestone,  Keyes.    Joar.  of  GeoL,  vol.  yiii,  p.  816.    1900. 

Carbpniferous.    Mississippi  Valley. 
Louisville  limestones,  Hall.    Paleontology  of  N.  T.,  voL  v,  pt  U,  pp.  189-147.    1879. 

Devonian.    New  York. 
Louisville  limestone,  Fderste.    Indiana  Dept  Geol.  and  Kat.  Besonroes,  21st  Ann. 
Bept,  1B9^  pp.  217,  282.    1897. 

Upper  Silurian.    Indiana. 
LouisviUe  limestone,  Foerste.    Indiana  Dept  Geol.  and  Nat  Besooroes^  22d  Ann. 
Bept,  1897,  pp.  197,  207,  214.    1898. 

Upper  Biluiian.    Indiana. 
Louisville-Delphi  black  slate,  Gollett    Indiana  G«ol.  Surv.,  8d  and' 4th  Ann. 
Bepts.  for  1871-72,  pp.  294,  306.    1872. 

Devonian.    Indiana. 
Loup  Fork  group,  Cope.    U.  S.  Geol.  Surv.  W.  of  100th  Meridian,  voL  iv»  pt  ii, 
pp.20, 361.    1877. 

Tertiary.    New  Mexico. 
Loup  Fork,  Cope.    U.  8.  Geol.  and  Greog.  Surv.  of  Terr.,  Mon.,  voL  iii,  pp.  16-19. 
1881. 

Tertiary.     Includes  Tichoiiptus  and  Procamelus  beds. 
Loup  Fork  group,  Sternberg.     Kantns  City  Rev.,  vol.  vi,  pp.  205,  208.     1882. 

Tertiary.     Kansas. 
Loup  Fork,  Cope.     Am.  Phil.  See,  Proc.,  vol.  xxi,  p.  308.     1884. 

Tertiary.     New  Mexico.     Included  in  Miocene. 
Loup  Fork,  Cope.     Am.  Phil.  Soc.,  Proc.,  vol.  xxiii,  p.  146.     1886. 

Tertiary.     Mexico.     Included  in  Miocenie. 
Loup  Fork,  Cragin.     Am.  Geol.,  vol.  viii,  p.  29.     1891. 

Tertiary.     Indian  'ierritory. 
Loup  Fork,  Ball  and  Ilarrifl.     U.  S.  Geol.  Surv.,  Bull.  No.  84,  pp.  292,  296.     1892. 

Tertiar)'.    South  Dakota,  Nebraska. 
Loup  Fork  beds,  Cummins.     Texas  Geol.  Surv.,  4th  Ann.  Rept,  pp.  208-206.    1893. 

Tertiary.    Texas. 
Loup  Fork,  Six)tt.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  595.     1894. 

Tertiary.     Nebraska.     Included  in   I'^pper  Miocene.     Includes  Palo  Duro  and 
Anther,  Nebraska  and  Deep  River  beds. 
Loup  Biver  beds,  Meek  and  Hayden.     Phil.  Acad.  Nat  Sci.,  Proc,  vol.  xiii,  pp.  433, 
435.     1862. 

Tertiary.     Nebraska.     Exact  syn.  Pliocene. 
Loup  River,  Ilayden.     Phil.  Acad.  Nat.  Si^i.,  Jour.,  vol.  vii,  2d  ser.,  p.  13.     1869. 

Tertiary.     Dakota  and  Nebraska.     Exact  syn.  Pliocene. 
Loup  River,  Hayden.     U.  S.  Geol.  Sur>'.  of  Wyoming,  Rept  p.  93.     1871. 

Tertiarv.     Include<l  in  Pliocene. 
Loup  River,  Hayden.     U.  S.  Geol.  Surv.  of  Terr.,  Istr^  Ann.  Bepts.,  pp.  56,  192. 
1873. 

Tertiary, 
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I«ower  CroM  Timber  sands,  Dumble.    Texas  Geol.  Surv.,  Ist  Ann.  Kept,  pi.  iii, 
p.  xlviii.     1890. 

Cretaceous.    Texas.     Included  in  Black  Prairie  series. 
Lower  Cross  Umber  division,  Taff.    Texas  Geol.  Surv.,  2d  Ann.  Rept,  p.  734.     1891. 

Cretaceous.    Texas.    Included  in  Upper  Cretaceous.    Exact  syn.  Dakota  division. 
Lower  Cross  Timber  beds,  Hill.    Artesian  invest.  Final  Kept,  to  Secy.  Agric,  pt.  iii, 
p.  70,  52d  Cong.,  1st  sess.,  £x.  Doc.  41,  pt  iii.     1892. 

Cretaceous.    Texas  and  Southwest.     Exact  syn.  Dakota  sands. 
liOwer  Ghreen  sandstone  group,  I^esley.     2d  Pa.  Geol.  Surv.,  Final  Kept,  vol.  iii, 
pt  i,  p.  1669.     1896. 

Carboniferous.    Pennsylvania.     Included   in   No.  x,  Pocono  fotination.     Exact 
syn.  No.  xa. 
liOwville  limestone,  Clarke  and  Schuchert.    Science,  new  ser.,  vol.  x,  pp.  876-877. 
1899. 

Silurian.    New  York.     Included  in  Mohawkian. 
liodlowville  shales,  Hall.    Geol.  Surv.  of  N.  Y.,  3d  Ann.  Kept.,  p.  298.     1839. 

Devonian.    New  York. 
Ludlowville  group.  Hall.    Am.  Jour.  Sci.,  Ist  ser.,  vol.  xlii,  p.  57.     1842. 

New  York.    Includes  Marcellus,  Skaneateles,  Ludlowville  and  Moscow  shales. 
Ludlowville  shales.  Hall.    Geol.  of  N.  Y.,  pt  iv,  pp.  18,  187.     1843. 

Paleozoic.    New  York.    Included  in  Hamilton  group, 
liufkinor  Angelina  County  deposits,  Kennedy.    Texas  Geol.  Surv.,  3d  Ann.  Rept, 
pp.  58-60.     1892. 

Tertiary.    Texas.     Included  in  Miocene. 
I«yiiian  group,  Hitchcock.    Am.  Jour.  Sci.,  3d  ser.,  vol.  vii,  p.  473.     1874. 

New  Hampshire. 
Lyman  group,  Huntington.    Geol.  of  N.  H.,  pt  ii,  pp.  50,  277-279,  293-311,  356. 
1877. 

Eozoic.    New  Hampshire.     Included  in  Huronian. 
I«ynch  Creek  bed,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  Rept,  p.  375.     1893. 

Carboniferous.    Texas.     Included  in  Strawn  division. 
XcAlester  shale,  Taff.     U.  S.  Geol.  Surv.,  19th  Ann.  Rept,  pt  iii,  p.  437.     1899. 

Carboniferous.    Indian  Territory.     Included  in  Coal  Measures. 
McAlester  shale,  Taff  and  Adams.     U.  8.  Geol.  Surv.,  21st  Ann.  Rept.,  pt.  ii,  p.  275. 
1900. 

Carboniferous.    Indian  Territory. 
XcOartliy  Creek  shale,  Rohn.     U.  S.  Geol.  Surv.,  2l8t  Ann.  Rept.,  pt  ii,  p.  426. 

1900.    Alaska. 
ICcCload  formation,  Smith.    Jour,  of  Geol.,  vol.  ii,  pp.  593-601.     1894. 

Carboniferous.    California.     Includes  Baird  shale  and  McCloud  limestone. 
McCloud  River  limestone,  Smith.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  247.     1894. 

Upper  Carboniferous.    California.     Included  in  Coal  Measures(?). 
XcCoytown  sandstone,  Lesley.     2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  ii,  p.  807. 

1892.     Silurian    Pennsylvania.     Included  in  No.  v. 
XcCum  limestone,  Keyes.     Iowa  Acad.  Sci.,  Proc.,  vol.  v,  p.  61.     1898. 

Ordovician.    Iowa. 
McBlmo  formation.  Cross.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U,  S.,  Folio  No.  57. 
1899. 

Juratrias.    Colorado.     Included  in  Gunnison  formation. 
McElmo  formation,  Cross  and  Spencer.     U.  S.  Geol.  Surv.,  21  st  Ann.  Rept.,  pt.  ii, 
p.  76.     1900. 

Joratrias.    Colorado. 
ICachuca  formation,  Hayes.    Geol.  Soc.  Am.,  Bull.,  vol.  x,  pp.  285,313.     1899. 

Tertiary.    Nicaragua.    Included  in  01igocene(?). 
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group,  Garll.    2d  Pil  Geol.  Sarv.,  Kept  P,  pp.  76-7a    189a 

Devonian.    Pennsylvania. 
JfaclriTiaci  limestone,  Douglass.    Mich.  Legia->  Doc.,  voL  i,  no.  it,  (4th  AniLi  Bept. 
State  Geol.,  for  1840),  p.  548.    1841. 

Michigan. 
ICaokalrargs  sandstone,  Lov^oy.    Ohio  Geol.  Surv.,  voL  vi,  pp.  628,835.    1888. 

Garboniferous.    Ohio. 
ICadorea  limestone,  Hopkins.    Ark.  G^l.  Surv.,  1890,  voL  iv,  p^  50.    1890. 

Silurian.    Arkansas. 
Madnrea  limestone,  Spencer.    Gra.  Geol.  Surv. ,  1st  Bept  of  Pmg. ,  pp.  100-1 11.    1 891 . 

Silurian.    GAigia. 
Madurea  limestone,  Spencer.    Ga.  Geol.  Surv.,  The  Fialeoidlc  group.    1893. 

Ordovician.    G^igia.    Exact  syn.  Ohickamaoga. 
ICaoon  City  shale,  Wheeler.    Mo.  Geol.  Surv.,  Sheet  Bept  No.  ii,  p.  60.    1893. 

Upper  Carboniferous.    Missouri.    Included  in  Lowor  Coal  Measures.    . 
Macon  aty  shale,  Wheeler.    Mo.  Geol.  Surv.,  vol.  iz.  Sheet  Bept  No.  ii,  p.  60.   1896. 

Carboniferous.    Bfissouri.    Included  in  Coal  Measures. 
McPheraon  Equus  beds,  Haworth  and  Beede.    Kan.  Univ.  Geol.  Surv.,  vol.  ii,  pp. 
285-296.     1897. 

Pleistocene.    Kansas. 
McPherson  Equus  beds,  Beede.    Kan.  Acad.  Sd.,  Trans.,  voL  xv,  pp.  104-111.    1898. 

Pliocene  (?).    Kansas. 
Xadiaon  rocks,  Borden.    Indiana  Geol.  Surv.,  5th  Ann.  Bept,  for  1873,  p.  199. 
1874. 

Indiana. 
Madison  sandstone,  Irving.    Am.  Jour.  Sd.,  3d  ser.,  vol.  ix,  p.  442.    1875. 

Silurian.    Wisconsin.    Included  in  Canadian.     Exact*  syn.  Jordan  sandstone. 
Part.  syn.  Lower  Magncsian  limestone  (on  Mississippi  bluffs). 
Madison  sandstone,  Chamberlin.    Geol.  of  Wis.,  vol.  ii,  p.  260.     1877. 

Lower  Silurian.     Wisconsin.     Included  in  Potsdam. 
Madison  sandstone,  Irving.     Geol.  of  Wis.,  vol.  ii,  pp.  525,  577,  584,  590,  591,  592, 
602,  603.     1877. 

Lower  Silurian.     Wisconsin. 
Madison  sandstone,  Chainberlin.    Geol.  of  Wis.,  vol.  i,  p.  122.    1883. 

Cambrian.     Wisconsin.     Included  in  Potsdam. 
Madison  sandstone,  Walcott.     U.  S.  Geol.  Surv.,  Bull.,  No.  81,  pp.  245,  331.     1891. 

Cambrian.     Wisconsin.     Included  in  Potsdam. 
Madison  sandstone,  Keyest.     Iowa  Geol.  Surv.,  vol.  i,  p.  23.     1893. 

Cambrian.    Iowa.    Included  in  Potmlam  sandstone.    Exact  syn.  Jordan  sandstone. 
Madison,  Peale.     U.  S.  Geol.  Surv.,  Bull.,  No.  110,  p.  33.     1893. 

Carboniferous.     Montana. 
Madison  limestone,  Iddings  and  Weed.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio 
No.  1.     1894. 

Carboniferous.     Montana. 
Madison  sandstone,  Hall  and  Sardeson.     Geol.  Soc.  Am.,  Bull.,  vol.  vi,  pp.  167, 175. 
1895. 

Cambrian  (?).    Wisconsin.     Included  in  Jordan  sandstone. 
Madison,  Peale.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  24.     1896. 

Carboniferous.     Montana. 
Madison  limestone.  Weed.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  30.     1896. 

Carboniferous.     Wyoming. 
Madison,  Weed  and  Pirsson.     U.  S.  Geol.  Surv.,  Bull.  No.  139,  p.  39.     1896. 

Carboniferous.    Montana. 
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Madison  beds,  Foerste'.     Indiana  Dept.  (ieol.  and  Nat.  Resources,  21st  Ann.  Kept., 

1806,  pi>.  218,  220.     1897. 
Lower  Silurian.    Indiana. 

Madison  formation,  Weed.     U.S.  Geol.  Surv.,  18th  Ann.  Kept.,  i>t.  iii,  p. 469.     1898. 

Carboniferous.    Montana. 

Madison  limestone,  Hague.    U.  S.  Geol.  Surv. ,  Geol.  Atlas  of  U.  S. ,  Folio  No.  52.    1 899. 

Carboniferous.     Wyoming. 

Madison  limestone,  Iddings  and  Weed.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxii,  pt.  ii, 

pp.  1-59,  149-164.     1899. 

Carboniferous.     Yellowstone  Park. 

Madison  limestone,  Weed.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folios  No.  55. 

56.     1899. 

Carboniferous.     Montana. 

Madisoi^beds,  Foerste.    Indiana  Dept.  Geol.  and  Nat.  Res.,  24th  Ann.  Kept.,  pp. 

47-57,  63-66.     1900. 

Silurian.     Indiana.     Included  in  Middle  Silurian. 
Madison  group.  Weed.    U.  S.  Geol.  Surv.,  20th  Ann.  Rept,  pt.  iii,  pp.  289-293.    1900. 
Carboniferous.    Montana.    Includes  Paine  shale,  Woodhurst  limestone,  and  Castle 
limestone. 
JCadisonville  limestone,  Norwood.    Ky.  Geol.  Surv.,  new  ser.,  vol.  iv,  p.  319.    1878. 
Carboniferous.     Kentucky.     Included  in  Coal  Measures.     Exact  syn.  South  Caro- 
lina lii:Aestone(?). 
"M&gnemiaji  slate,  Emmons.     Agric.  of  N.  Y.,  vol.  i,  pp.  75-78.     1846. 

New  York,  New  England.     Included  in  Taconic  system. 
Magnesian,  Upper  and  Lower.    Am.  Jour.  Sci.,  2d  ser.,  vol.  x,  p.  5.     1850. 

Wisconsin  and  Iowa. 
Magnesian  limestone.  Lower,  Foster  and  Whitney.     Am.  Jour.  S<*i.,  2d  ser.,  vol.  xi, 
p.  233.     1851. 
Michigan. 
Magnesian  limestone,  Lower,  Daniels.     Wis.  Geol.  Surv.,  Rept.,  1853,  p.  17.     1854. 

Silurian.     Wisconsin. 
Magnesian,  Upper,  Percival.     Wis.  Geol.  Surv.,  Rept.,  1854.  p.  12.     1855.     Wis. 
Geol.  Surv.,  Rept.,  1856,  pp.  25,  72-77. 
Silurian.     Wisconsin. 
Magnesian,  Lower,  Percival.     Wis.  Geol.  Surv.,  Rept.,  1854,  p.  18.     1855.     Rept., 
1856,  pp.  26,  86-92. 
Silurian.     Wisconsin. 
Magnesian  limestone,  Second,  Meek.     Mo.  Geol.  Surv.,  let  and  2d  Ann.  Repts., 
pt.  ii,  p.  106.     1855. 
Silurian.     Missouri.     Included  in  Lower  Silurian. 
Magnesian  limestone.  First,  Swallow.     Mo.  Geol.  Surv.,  Ist  and  2d  Ann.  Repts., 
p.  115.    1855. 
Silurian.     Missouri.     Included  in  Lower  Silurian. 
Magnesian  limestone,  Second,  Swallow.     Mo.  Geol.  Surv.,  1st  and  2d  Ann.  Repb«., 
pp.  121,  197.     1855. 
Silurian.     Missouri.     Included  in  Lower  Silurian. 
Magnesian  limestone,  Third,  Swallow.     Mo.  Geol.  Surv.,  Ist  and  2d  Ann.  Repts., 
p.  126.     1855. 
Silurian.     Missouri.     Included  in  Lower  Silurian. 
Magnesian  limestone,  Fourth,  Swallow.     Mo.  Geol.  Surv.,  Ist  and  2d  Ann.  Repts., 
p.  129.     1855. 
Silurian.    Miaaouri.    Included  in  Lower  Silurian. 
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MigneHJun  limefltoD6|  Firat,  Bhomaid.    Mo.  Gebl.  Suit.,  Ut  mod  2d  Ann.  Bepte., 
pt  U,  pp.  159,  174.    1865. 
Bilurian.    MiiBoari.    Included  in  Lower  Bilorian. 
Magnesian  limestone,  Second,  Shonuud.    Mo.  Qeol.  Horv.,  Ut  and  2d  Ann.  Repla., 
pt  ii,  p.  162.    1855. 
Silurian.    MiasoarL    Included  in  Lower  Silurian. 
Magneaian  limestone  and  shale  group,  Salford.    QeoL  Beeonn.  of  the  State  of  Tenn. , 
Ist  Bept,  pp.  15a-154.    1856. 
Tennessee.     Includes  Limestone  members,  shale  member,  and  sandstone  member. 
Magnesian  limestone  (Lower),  Whitney.    Iowa  GeoL  Surv.,  vol.  i,  p.  882.    1858. 

Silurian.    Iowa. 
Magnesian  limestone,  Worthen.    Iowa  Geol.  Surv.,  vol.  i,  p.  192.    1858. 

Carboniferous.    Iowa. 
Magnesian  limestone,  Lower,  Hall  and  Whitney.    Am.  Jour.  Sd.,  2d  ser.,  vel.  xzvii, 
p.  107.     1869. 
Silurian.    Iowa. 
Magnesian  limestone  (Lower) ,  Whitney.    Bept  on  Upper  MissiBaippi  lead  region, 
p.  144.    1882. 
Silurian.    Wisconsin. 
Magnesian  limestone.  Lower,  Worthen.    111.  Geol.  Surv.,  voL  i,  pp.  161-162.    1886. 

Silurian.    Illinois. 
Magnesian  limestone.  Lower,  Whitney.    111.  Greol.  Surv.,  VoL  i,  pp.  108*164.     1866. 

Silurian.    Illinois.    Exact  syn.  CSalciferons. 
Magnesian  limestone.  Cook.    Geol.  of  N.  J.,  pp.  99-180.    1868. 

Gunbrian  (7).    New  Jersey.    Exact  sjms.  Blue  limestone,  GUcifeioua  sandstone. 
Magnesian  limestone,  Lower,  White.    Iowa  Geol.  Surv.,  vol.  i,  pp.  172-174.    1870. 

Silurian.    Iowa.    Included  in  Primordial  group  of  Lower  Silurian. 
Magnesian  limestone,  Lower,  Winchell.    Minn.  Geol.  and  Nat  Hist  Surv.,  Ist  Ann. 
Kept,  pp.  81-88.     1873. 
Lower  Silurian.    Minnesota. 
Magnesian  limestone,  First,  Meek.     Mo.  Geol.  Surv.,  Kept,  1855-1871,  p.  141.     1873. 

Silurian.     Missouri.     Included  in  Lower  Silurian. 
Magnesian  limestone,  Second,  Meek.    Mo.  Geol.  Surv.,  Kept.,  1855-1871,  pp.  118, 143. 
1873. 
Silurian.     Missouri.     Included  in  Lower  Silurian. 
Magnesian  limestone,  Third,  Meek.    Mo.  Geol.  Surv.,  Rept,  1855-1871,  pp.  123,  145. 
1873. 
Silurian.     Missouri.     Included  in  Lower  Silurian. 
Magnesian  limestone,  Fourth,  Meek.     Mo.  Geol.  Surv.,  Rept,  1855-1871,  pp.  127, 
148.     1873. 
Silurian.     Missouri.     Included  in  Lower  Silurian. 
Magnesian  limestone,  First,  Broad  head.     Mo.  Geol.  Surv.,  Rept,  1855-1871,  p.  53. 
1873. 
Silurian.     Missouri.     Included  in  Lower  Silurian  and  Calciferous  sand  rock. 
Magnesian  limestone,  Second,  Broadhead.    Mo.  Geol.  Surv.,  Rept,  1855-1871,  pp.  10, 
27,  55.     1873. 
Silurian.    Missouri.     Included  in  Lower  Silurian  and  Calciferous  sand  rock. 
Magnesian  limestone,  Third,  Broadhead.     Mo.  Geol.  Surv.,  Rept.,  1855-1871,  pp.  15, 
32.     1873. 
Silurian.    Missouri.     Included  in  Lower  Silurian  and  Calciferous  sand  rock. 
Magnesian  limestone,  First,  Shumard.     Mo.  Geol.  Surv.,  Rept,  1855-1871,  pp.  267, 
284,  298,  308.     1873. 
Silurian.    Missouri.     Included  in  Lower  Silurian  and  Calciferous  sand  rock. 
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liagnesian  limestone,  Second,  Shumard.    Mo.  Geol.  Surv.,  Rept.,  1855-1871,  pp.  192, 
207,  216,  226,  235,  246,  269,  285,  298,  308.     1873. 
Silurian.    MiBBotiri.     Included  in  Lower  Silurian  and  Calciferoua  sand  rock. 
Magnesian  limestone,  Third,  Shumard.     Mo.  Geol.  Surv.,  Rept,  1855-1871,  pp.  195, 
217,  226,  237,  247,  269,  284,  299,  309.     1873. 
Silurian.     MiaBouri.    Include<l  in  Lower  Silurian  and  Calcifen>U8  sand  rock. 
Magnesian  limestone.  First,  Broadhead.     Mo.  Geol.  Surv.  Rept,   1873-74,  p.  229. 
1874. 
Silurian.     Missouri.    Included  in  Ma^^nesian  limestone  series  and  Calciferous  sand 
rock. 
Magnesian  limestone.  Second,  Broadhead.     Mo.  (veol.  Sur\'.,  Rept.,  1873-74,  pp.  30, 
325.     1874. 
Silurian.    Missouri.     Included  in  Magnesian  limestone  series  and  Calciferuus  sand 
rock. 
Magnesian  limestone.  Third,  Broadhead.    Mo.  Geol.  Surv.,  Rept.,  1873-74,  pp.  .'10, 
328, 359.     1874. 
Siluriim.    Missouri.    Included  in  Magnesian  limestone  series  and  Potsdam. 
Bfagnesian  limestone,  Fourth,  Broadhead.     Mo.  Geol.  Surv.,  Rept.,  1873-74,  p.  31. 
1874. 
Silurian.    Missouri.    Included  in  Magnesian  limestone  series  and  Potsdam. 
Magnesian  limestone  series,  Broadhead.     Mo.  Geol.  Surv.,  Rept.,  1873-74,  pp.  29, 64. 
1874. 
Silurian.    Missouri.    Included  in  Calciferous  sand  rock  and  Potsdam.     Includes 
First  limestone,  First  sandstone.  Second  limestone.  Second  sandstone,  Third 
limestone,  Third  sandstone.  Fourth  limestone. 
Magnesian  limestone,  Lower,  Harrington.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  4th 
Ann.  Rept,  p.  86.     1876. 
Lower  Silurian.    Minnesota. 
Magnesian,  Lower,  Irving.    Geol.  of  Wis.,  vol.  ii,  p.  547«  586-587,  591,  592,  603,  604. 
1877. 
Lower  Silurian.     Wisconsin.     Exact  syn.  Calciferous  sand  rock  of  New  York. 
Magnesian  limestone,  Ix>wer,  Chamberlin.     Geol.  of  Wis.,  vol.  ii,  pp.  268-285.    1877. 

Lower  Silurian.     Wisconsin. 
Magnesian  limestone.  Prime.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xv,  pp.  262-266.     1878. 

Silurian.     Pennsylvania.     Exact  syn.  Auroral  limestone  of  Rogers. 
Magnesian  limestone.  Lower,  Strong.     Geol.  of  \yi8.,  vol.  iii,  p.  397.     1880. 

W'isconsin. 
Magnesian  limestone,  Ix)wer,  Miller.     Gin.  Soc.  Nat.  Hist.,  Jour.,  vol.  iv,   No.  iv, 

p.  269.     1881. 
Magnesian  limestone.  Lower,  Wooster.     Geol.  of  Wis.,  vol.  iv,  pp.  123-129.  1882. 

Wisconsin. 
Magnesian  limestone,  Lower,  Strong.     Geol.  of  Wis.,  vol.  iv,  pp.  64-81.    1882. 

Wisconsin. 
Magnesian  limestone.  Lower,  Chamberlin.     Geol.  of  WiH.,  vol.  i,  pp.  138-143.    1883. 
Cambrian.     Wisconsin.     Included  in  PotMiani  {teriod.     Part.  nyn.  Calciferous  of 
New  York. 
Magnesian  limestone,  Lower,  Winchell.     Minn.  (tcoI.  and  Nat.  Hist.  Surv.,  Final 
Rept,  vol.  ii,  pp.  12,  36,  72,  382.     1888. 
Cambrian.    Minnesota. 
Magnesian  limestone.   Lower,   Upham.     Minn.  Geol.  and   Nat.  Hist.  Surv.,   Final 
Rept,  vol.  ii,  pp.  124,  162.     1888. 
Minnesota. 
Magn^an  Umestone,  First,  Ladd.    Mo.  Geol.  Surv.,  Bull.  No.  3,  pp.  14,  15.    1890. 
Lower  Silurian.    Missouri. 
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Magnesian  limestone,  Second,  Ladd.   Mo.  Greol.  Surv.,  BqU.  No.  3,  pp.  14, 15.    1880. 

Gambiian  (?) .    MisBoori. 
Magnewan  limestone,  Simondsmnd  Hopkins.    Ark.  (Seol.  Surv.,  1881,  vol.  ii,  pp.  27- 
28.    1881. 

Silurian.    Arkansas. 
Magnesian  limestone,  Third,  Broadhead.  '  Am.  Geol.,  voL  xi,  p.  286.    1888. 

Gambrian.    Missouri. 
Magnesian  limestone,  Third,  Broadhead.    Am.  Greol.,  vol.  xii,  p.  76.    188S. 

Gambrian.    Missoari. 
Magnesian  limestone.  Fourth,  Broadhead.    Am.  Qeol.,  vol.  xii,  o.  76.    1883. 

Ounbrian.    Missouri. 
Magnesian  series,  Nason.    Am.  Greol.,  vol.  xi,  p.  81.    1883. 

Missouri,  Arkansas. 
Magnesian  limestone.  First,  Keyes.    Mo.  GeoL  Surv.,  vol.  iv,  pp.  30,  38.    1884. 

Lower  Silurian.    Missouri.    Included  ic  Galdferous  stage. 
Magnesian  limestone,  Keyes.    Mo.  Geol.  Surv.,  vol.  iv,  p.  30.    1884. 

Gambrian.    Missouri.    Included  in  Onrk  series. 
Magnesian  limestone.  Lower,  Hershey.    Am.  Qeol.,  vol.  xiv,  p.  171.    1884. 

Gambrian.    Illinois. ' 
Magnesian  limestone.  First,  Shepard.    Mo.  GeoL  Surv.,  vol.  xii,  pp.  48, 61-65.    1888. 

Silurian.    Missouri.    Included  in  Osark  series.    Part  syn.  Saochoroidal  sandstone. 
Magnesian  sandstcme,  Second,  Shepard.    Ma  Geol.  Surv.,  vol.  xii,  ]pp,  ^,  53^7. 

1888. 
Silurian.    Missouri.    Included  in  Onrk  series. 
Magnesian  sandstone,  Third,  Shepard.  Ma  Geol.  Surv.,  vol.  xii,  pp.  48, 50-^1.    1888. 

Silurian.    Missouri.    Included  in  Onrk  series. 
Magnesian  limestone,  Lower,  Buckley.    Wis.  Geol.  and  Nat  Hist  Surv.,  Bull.  4, 
Econ.  ser.,  No.  2,  pp.  255-268.    1898. 

Wisconsin. 
Magnesian  limestone,   Ix)wer,  Salisbury  and  Atwood.    Wis.  Greol.  and  Nat.  Hist 
Surv.,  Bull.  No.  5,  FA.  ser.,  No.  i,  p.  31.    1900. 

Wisconsin. 
Magothy  formation,  Darton.     Am.  Jour.  8ci.,  3d  ser.,  vol.  xlv,  pp.  407-419.     1893. 

Cretaceous.     Maryland. 

■r 

Magothy,  Darton.     U.  S.  Geol.  Surv.,  Bull.  No.  138,  p.  125.     1896. 

Cretaceous.     Atlantic  Coastal  Plain. 
Mahoning  sandstone,  Lesley.     Manual  of  Coal,  pp.  94,  97-98.     1856. 

Carboniferous.     Pennsylvania.     Included  in  Coal  Measures. 
Mahoning  sandstone,  Rogers.    Geol.  of  Pa.,  vol.  ii,  p.  477.     1858. 
Mahoning  sandstone,  Lesquereux.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xxx,  p.  368.     1860. 

Carboniferous.    Central  States.     Included  in  Coal  Measures. 
Mahoning  sandstone,  Lesley.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxii,  p.  285.     1861. 

Carboniferous.     Pennsylvania.     Included  in  Coal  Measures. 
Mahoning  sandstone,  Lesquereux.     111.  Geol.  Surw,  vol.  i,  p.  215.     1866. 

Carboniferous.    Illinois.     Included   in    Coal  Measures.    Exact   sjm.   Mahoning 
sandstone  of  Pennsylvania  (?). 
Mahoning  sandstone,  Stevenson.    Am.  Phil.  Soc.,  Trans.,  vol.  xv,  pp.  27-29.     1873. 

Carboniferous.     West  Virginia.    Included  in  Alleghany  River  series. 
Mahoning  sandstone,  Fontaine.     Am.  Jour.  Sci.,  3d  ser.,  vol.  vii,  p.  461.     1874. 

Carboniferous.     West  Virginia.     Included  in  Lower  Barren  Measures. 
Mahoning  sandstone,  Newberry.    Ohio  Geol.  Surv.,  vol.  ii,  p.  149.     1874. 

Carboniferous.    Ohio.    Included  in  Lower  Coal  Measures. 
Mahoning  sandstone,  Crandall.    Ky.  Geo..  Sur\\,  voL  ii,  new  ser.,  pp.  3-76.     1877. 
CarboniferouB*    Kentucky.    Included  in  Coal  Measures. 
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Mahoning  sandstone,  Newberry.    Ohio  Greol.  Surv.,  vol.  iii,  p.  71.     1878. 

CarboniferoQs.    Ohio.     Included  in  Coal  Measures. 
Mahoning  sandstone,  Piatt.    2d  Pa.  Geol.  Surv.,  Kept.  H*,  p.  312.     1878. 

C^boniferoQs.    Pennsylvania. 
Mahoning,  Piatt     2d  Pa!  Geol.  Surv.,  Kept  H»,  pp.  312-313.     1880. 

Carboniferous.    Pennsylvania. 
Mahoning  sandstone,  Ashbumer.     2d  Pa.  Geol.  Surv.,  Kept.  R',  p.  394.     1885. 

Carbeniferous.    Pennsylvania. 

Mahoning  sandstone.  White.    2d  Pa.  Geol.  Surv.,  Kept.  T*,  pp.  49-50.     1885. 

Carboniferous.    Pennsylvania. 
Mahonli^-flandstone,  Lovejoy- Ellis.    Ohio  Geol.  Surv.,  vol.  vi,  p.  631.    1888. 

Carboniferous.    Ohio. 
MahoBing^ooal,  White.    U.  S.  Geol.  Surw,  Bull.  No.  65,  p.  96.    1891. 

Carboniferous.    Ohio,  Pennsylvania,  West  Viiginia.    Included  in  Barren  Meas- 
ures, Elk  River  series.    Exact  syn.  Brush  Creek. 
Mahoning  limestone,  White.    U.  S.  Geol.  Surv.,  Bull.  No.  65,  p.  96.    1891. 

Carboniferous.    Pennsylvania.    Included  in  Barren  Measures,  Elk  River  series. 
Exact  syn.  Summit  limestone. 
Mahoning  sandstone.  White.    U.  S.  Greol.  Surv.,  Bull.  No.  65,  p.  95.    1891. 

Carboniferous.    Pennsylvania,  West  Virginia.    Included  in  Barren  Measures,  Elk 
River  series.    Includes  Upper  and  Lower  Mahoning. 
Mahoning  sandstone,  Lower,  White.    Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  189.     1892. 

Upper  Carboniferous.    West  Virginia.    Included  in  Elk  River  series. 
Mahoning  sandstone,  Upper,  White.    Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  189.    1892. 

Upper  Carboniferous.    West  Virginia.    Included  in  Elk  River  series. 
Mahoning  sandstone,  Gallaher.    Mo.  Greol.  Surv.,  Bien.  Rept.,  p.  39.    1898. 

Upper  Carboniferous.    Missouri.    Included  in  Lower  Coal  Measures. 
Xain  street,  Hill.    Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  302.    1894. 

Cretacoons.    Indian  Territory.    Included  in  Denison  beds,  Washita  division. 
Kalade  Valley  group,  Peale.    U.  S.  Geol.  Surv.  of  Terr.,  11th  Ann.  Rept.,  p.  641. 
1879. 

Pleistocene.    Utah.    Included  in  Quaternary. 
Kalone  bed,  Taff.    Texas  Geol.  Surv.,  2d  Ann.  Rept.,  pp.  721-722.     1891. 

Cretaceous.    Texas.     Included  in  Washita  division. 
Malone  formation,  Stanton.    Jour,  of  Geol.,  vol.  v,  pp.  817-819.     1897. 

Jurassic.    Texas. 
Mammoth  limestone.  Smith.     U.  S.  Geol.  Surv., Geol.  Atlas  of  U.S., Folio  No.  65. 
1900. 

Carboniferous.    Utah. 
Kanaaquan  marl,  Clark.     N.  J.  State  Geol. ,  Ann.  Rept.  for  1892,  pp.  205-208.     1893. 

Cretaceous.    New  Jersey. 
Manasquan  formation,  Clark.    Jour,  of  Greol.,  vol.  ii,  p.  166.     1894. 

Cretaceous.     New  Jersey.     Part.  syn.  Upper  Marl  bed. 
Manasquan,  Clark.     N.  J.  Geol.  Surv.,  Rept.  1893,  p.  338.     1894. 

Cretaceous.    New  Jersey.    Part.  syn.  Upper  Marl  bed. 
Manasquan  formation,  Clark.    Geol.  Soc.  Am.,  Bull.,  vol.  vi,  pp.  479, 481.     1895. 

Cretaceous.    New  Jersey.     Includes  Upper  Marl  bed. 
Manasquan  formation,  Shattuck.     Johns  Hopkins  Univ.  Circ.,  vol.  xv,  p.  15.     1895. 

Cretaceous.     New  Jersey.     Part.  syn.  Lower  portion  of  Upper  Marl  bed. 
Manasquan,  Darton.     U.  S.  Geol.  Surv.,  Bull.  No.  138,  p.  41 .     1896. 

Cretaceous.    New  Jersey.     Exact  syn.  Upper  Marl  in  part. 
Manasquan  formation,  Clark,  Bagg  and  Shattuck.     Geol.  S<x*.  Am.,  Bull.,  vol.  viii, 
pp.  316, 339.     1897. 

Cretaceous.     New  Jersey.    Included  in  Upper  Cretaceous. 
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MaDasqaan  formatioii,  dark,  Bagg  and  Shattnck.     N.  J.  Geol.  Snnr*,  Bept,  1B07, 
pp.  190-191.     180a. 
Crrtaoeona.    New  Jeraey.    Included  in  Upper  CrataoeoiMi 
Kaaatee  Biver  marl,  Dall  and  Harris.    U.  8.  Geol.  Sorv.,  BnlL  No.  84^  p.  186.    1808. 

Tertiary.    Florida.    Included  in  Miocene. 
Kaaayiixik  mica  achista,  Hall.    8d  Fa.  GeoL  Snrv.,  Bept  C*,  pp.  87-88.    1881. 

Pennsylvania. 
Manayunk  subdivision,  Le^y.    2d  Fa.  GeoL  Surv.,  final  Bept,  voL  i,  pp.  128-12S. 
1892. 
Archean.    Pennsylvania. 
Manayunk  gneisses  and  schists,  Band.   Phil.  Acad.  Nat  ScL,  Ptoc.*  1900^  i^  879-283. 
1900. 
Pennsylvania. 
Manchlonell,  Hill.    Harvard  GoU.  Mus.  of  Oomp^  ZooL,  BnlL,  voL  zzziv,  p.  88. 
1899. 
Tertiary.    Jamaica.    Included  in  Coastal  series.  Pliocene. 
Kancoa  shale.  Cross.    U.  8.  Geol.  8urv.,  GeoL  Atlas  of  U.  &,  GeoL  Atlas  of  U.  8., 
Folio  No.  57.    1899. 
Cietaceous.    Colorado. 
Ifanhattaa  group,  Stevens.    Lyceum  of  Nat  Hist  of  N.  Y.,  AnnaJa,  vol.  viii, 
pp.  lb8-12a    1867. 
New  York.    Exact  syn.  Taconic 
Manhattan,  Prosser.    GeoL  Soc.  Am.,  Bull.,  voL  vi,  i^  29,  37,  40.    1804. 

Permian.    Kansas.    Exact  syn.  Cottonwood. 
Manhattan  schist,  Merrill.    N.  Y.  State  Mus.,  50th  Ann.  Bept,  v«d.  i,  p.  887.    1898. 

Silurian.    New  York.    Included  in  Ordovidan. 
ICanitoban,  Tyrrell.    Can.  GeoL  Surv.,  new  ser.,  voL  v,  pt  i,  pp.  144E-109E.    1893. 

Devonian.    Canada.    Included  in  Upper  Devonian. 
Manitonnuck  group,  BelL    Can.  Geol.  Surv.,  Kept  1877-78,  pp.  11C-19C.     1879. 

Canada. 
Manitou  limestone,  Cross.    U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  7. 
1894. 
Silurian.    Coloraiio. 
Manitou  limestone,  Crosby.     Essex  Inst,  Bull.,  vol.  xxvii,  p.  114.     1895. 

Onlovician.    Colorado. 
Manitou  limestone,  Crosby.     Geol.  Soc.  Am.,  BuU.,  vol.  x,  p.  143.     1899. 

Ordovician.     Colorado. 
Manitou  Heries,  AVinchell.    Minn.  Geol.  and  Nat  Hist  Surv.,  Final  Bept,  vol.  iv, 
pp.  307,  519.     1899. 
Cambrian.    Minnesota.     Included  in  Animikie. 
ManliuB  water-lime  group,  Vanuxem.    N.  Y.  GeoL  Surv.,  4th  Ann.  Bept,  p.  376. 
1840. 
Silurian.    New  York. 
Manlius  water-lime  group,  Emmons.     Agric.  of  New  York,  vol.  i,  pp.  159-166.    1846. 
New  York.    Included  in  Onondaga  salt  group  of  Helderbeig  division  of  New  York 
Hystem. 
ManliuH  limestone,  Clarke  and  Sohuchert.    Science,  new  ser.,  vol.  x,  pp.  876-877. 
1899. 
Silurian.     New  York.     Included  in  Cayugan. 
Manlius  limestone,  Grabau.    (reel.  So<*.  Am.,  Bull.,  vol.  xi,  pp.  350-351.     1900. 

Silurian.    New  York.    Included  in  Upper  Silurian. 
Manlius  limestone,  Weller.     N.  J.  Geol.  Surv.,  Bept  1899,  p.  24.     190a 
Devonian.    New  Jersey. 
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If ftnsfleld  group,  Hilgard.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xlviii,  p.  340.     1869. 

Tertiary.    Louuriana. 
Mansfield  group,  Hopkine.    La.  State  Univ.,  Rept  for  1869,  p.  83.     1870. 

Eocene. 
Mansfield  series,  Johnson.     Iron  regions  of  northern  Louisiana  and  eastern  Texas, 
50th  Cong.,  Istsess.,  House  Rep.,  £x.,  p.  16.     1888. 

Eocene.    Louisiana.    Fart.  syn.  Claiborne. 
Mansfield  sandstone,  Hopkins.     Indiana  Dept.  Geol.  and  Nat.  Res.,  20th  Ann.  Rept., 
1876,  pp.  186,  195,  196,  199.     1896. 

Carboniferous.    Indiana. 
Mansfield  sandstone,  Blatchley.     Indiana  Dept.  Geol.  and  Nat.  Res.,  2l8t  Ann.  Rept, 

1896,  p.  15.     1897. 

Mansfield  Sandstone,  Newsom.    Indiana  Acad.  Sci.,  Proc.,  1897,  p.  252.     1898. 

Indiana. 
Mansfield  sandstone,  Blatchley  and  Ashley.    Indiana  Dept.  Geol.  and  Nat.  Res., 
22d  Ann.  Rept,  1897,  pp.  16,-  21.     1898. 

Carboniferous.     Indiana. 
Mansfield  sandstone,  Kindle.     Indiana  Dept.  Geol.  and  Nat.  Res.,  22d  Ann.  Rept., 

1897,  p.  408.     1898. 
Carboniferous.    Indiana. 

Mansfield  sandstone,  Ashley.     Indiana  Dept.  Geol.  and  Nat.  Res.,  23d  Ann.  Rept, 

1898,  pp.  94,  89,  93,  95,  141,  180,  925.     1899. 
Carboniferous.    Indiana. 

Mansfield  schists,  Smyth.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxvi,  pp.  411-415,  437-440. 

1899. 

Michigan. 

Mansfield  formation.  Van  Hise.    U.  S.  Geol.  Surv.,  19th  Ann.  Rept,  pt  iii,  p.  16. 

1899. 
Algonkian.    Michigan.    Included  in  Lower  Huronian. 

Mansfield  slate,  Clements.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxvi,  pp.  54-73.     1899. 

Michigan.    Included  in  Lower  Huronian  series. 
Mansfield  formation,  Clements  and  Smyth.    U.  S.  Geol.  Surv.,  19th  Ann.  Rept, 
pt  iii,  pp.  36-40,  131.     1899. 

Algonkian.     Michigan.     Included  in  Lower  Huronian. 
Kanti  beds,  Scott    Geol.  Soc.  Am.,  Bull.,  vol.  ix,  p.  404.     1898. 

Tertiary.    Utah.    Exact  syn.  Green  River. 
Manti  formation.  Smith.    Jour,  of  Geol.,  vol.  viii,  p.  455.     1900. 

Tertiary.    Western  North  America.    Included  in  Eocene. 
Manganilla  beds,  Guppy.    London  Geol.  Soc.,  Quart.  Jour.,  vol.  xxii,  pp.  572-573. 
1866. 

Tertiary.    Trinidad.     Included  in  Lower  Miocene. 
Manzanilla  beds,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept,  pt  ii,  p.  344.     1898. 

Tertiary.     Island  of  Trinidad.     Included  in  Claibomian  stage,  Eocene.     Exact 
syn.  Gratun  beds,  Arago  beds. 
Maple  Mill  shale.  Bain.    Am.  Geol.,  vol.  xv,  p.  322.     1895. 

Carboniferous.    Iowa.     Included  in  Miasissippian  series.     Kinderh(x>k. 
Maple  Mill  shale.  Bain.    Iowa  Geol.  Surv.,  vol.  v,  pp.  134-135.     1896. 

Carboniferous.    Iowa.    Included  in  Kinderhook. 
Mapleton  sandstone,  Gregory.     U.  S.  Geol.  Surv.,  Bull.  No.  165,  p.  136.     1900. 

Maine. 
Maquoketa  shale,  White.    Iowa  Geol.  Sur\'.,  vol.  i,  pp.  180-182.     1870. 

Silurian.    Iowa.    Included  in  Cincinnati  group.     Exact  syn.  Hudson  River  shales. 
Maquoketa  shales,  Winchell.    Minn.  Geol.  and  Nat  Hist.  Surv.,  Final  Re^t.^  voV.  \^ 
p.  900.     1884. 


256         NORTH    AMEBIOAK   GEOLOGIC  FORMATION   NAMK8.      [BiJLL.m. 

Maquoketa  ehsle,  Waloott    Geol.  Soc  Am.,  Bull.,  voL  i,  p.  348.    1888. 

Silnrian.    Tennessee.    Included  in  Hudson  River. 
Maquoketa  shale,  James.    Am.  Assoc.  Adv.  Sd.,  Proc.,  voL  xxxviii,  p.  260.    1880. 

Silurian.    Iowa. 
Maquoketa,  James.    Am.  Geol.,  vol.  v.,  p.  335.    1890. 

Silurian.    Ohio  and  MisBissippi  vallejrs.    Included  in  Cincinnati. 
Maquoketa  shales,  James.    Gin.  Soc.  Nat  Hist,  Jour.,  vol.  xiii,  No.  i,'p.  2.    1800. 

Ordovician. 
Maquoketa  shale,  McCree.    U.  8.  Geol.  Surv.,  11th  Ann.  Rept,  pt  i,  p.  326.    1891. 

Silurian.    Iowa. 
Maquoketa  heds.  Hall  and  Sardescm.    Geol.Soc.Am.,BulL,voLiii,pp.332,886.    1892. 

Lower  Silurian.    Minnesota.    Included  in  Cincinnati  group. 
Maquoketa  shales,  Keyes.    Iowa  Geol.  Surv.,  vol.  i,  pp.  28-20.    1893. 

Silurian.    Iowa. 
Maquoketa  shale,  Norton.    Iowa  Cveol.  Surv.,  vol.  iii,  pp.  177-178.    1895. 

Silurian.    Iowa. 
Maquoketa,  Sardeson.    Am.  Geol.,  vol.  xviii,  pp.  356-888.    1896. 

Silurian.    Mississippi  Valley.    Part  syn.  Trenton. 
Maquoketa  series,  Sardeson.    Am.  Geol.,  vol.  xix,  pp.  21-35,  330-336.    1807. 

Silurian.    Mississippi  Valley.    Included  in  Lower  Silurian.    Indodes  Wycko£f, 
Maquoketa,  and  Transition  formations. 
Maquoketa  shales,  Calvin.    Iowa  Geol.  Surv.,  vol.  viii,  pp.  140-144.    1898. 

Silurian.    Iowa.    Included  in  Ordovician. 
Maquoketa  shale,  Calvin  and  Bain.    Iowa  Geol.  Surv.,  vol  x,  p.  431.    1900. 

Silurian.    Iowa.    Included  in  Ordovician. 
Maraia  des  Oygnea  coal  series.  Swallow.    Kan.  Geol.  Surv.,  Prelim.  Rept,  pp.  22- 
24.    1866. 

Carboniferous.     Kansas. 
Marais  des  Cygnes  8hale8,  Keyes.    Iowa  Acad.  Sci.,  Proc.,  vol.  vii,  p.  84.     1900. 

Carboniferous.    Mississippi  Valley.     Included  in  Coal  Measures. 
Marble  beds,  Broadhead.    Mo.  Geol.  Surv.,  Rept,  1873-74,  p.  355.     1874. 

Silurian.     Missouri.     Included  in  Primordial  Potsdam. 
Marble  Canon  limestone,  Dawson.    Can.  Geol.  Surv.,  new  ser.,  vol.  vii,  pp.  26B, 
39B-40B.     1896. 

Carboniferous.    British  Columbia.     Included  in  Cache  Creek  beds. 
Marble  Hill  marble  stratum,  Borden.    Indiana  Geol.  Surv.,  5th  Ann.  Rept.,  1873, 
p.  139.     1874. 

Indiana. 
Marble  Hill  beds,  Foerste.     Indiana  Dept.  Geol.  and  Nat.  Res.,  2l8t  Ann.  Rept, 
1896,  pp.  218,  219.     1897. 

Lower  Silurian.     Indiana. 
MarcelluB  shales.  Hall.     N.  Y.  Geol.  Surv.,  3d  Ann.  Rept,  pp.  295-296.     1839. 

Devonian.    New  York. 
Marcellus  shale,  Hall.     N.  Y.  Geol.  Surv.,  4th  Ann.  Rept,  pp.  420-421.     1840. 

Devonian.     New  York. 
Marcellus  shale,  Hall.     Am.  Jour.  Sci.,  Ist  ser.,  vol.  xlii,  p.  57.     1842. 

New  York.     Included  in  Ludlowville  group. 
Marcellus  shale,  V^anuxem.     Geol.  of  New  York,  pt.  iii,  pp.  146-150.     1842. 

Paleozoic.     New  York.     Included  in  New  York  system.     Exact  syn.  P3n-itiferou8 
rock  (Third  graywacke)  of  Eaton. 
Marcellus  shale.  Hall.    Geol.  of  N.  Y.,  pt  iv,  4th  Geol.  Dist,  pp.  18, 177-179.     184a 

Paleozoic.     New  York.     Included  in  New  York  system.     Includes  Pyritiferous 
rock  of  Eaton  and  Black  shale. 
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Marcellus  slate,  Emmons.     Agric.  of  N.  Y.,  vol.  i,  pp.  181-183.     1846. 

New  York.     Included  in  Erie  division  of  New  York  system. 
Marcellus  shales,  Loomis.    Am.  Jour.  Sci.,  2d  ser.,  vol.  i,  p.  223.     1846. 

Devonian.     Tennessee. 
Marcellus,  Emmons.     Agric.  of  N.  Y.,  vol.  i,  pp.  181-183.    1846. 

Devonian.    New  York.     Included  in  Erie  division  of  New  York  svstem. 
Marcellus  shale,  Owen.     Am.  Jour  Sci.,  2d  ser.,  vol.  iii,  p.  57.     1847. 

Devonian.    New  York.     Included  in  Erie  division  of  New  York  system.     Part 
syn.  Lower  part  of  Formation,  No.  viii,  Pennsylvania  Survey. 
Marcellus  shale,  Cook.     Geol.  of  New  Jersey,  p.  167.     1868. 

Devonian.     New  Jersey. 
Marcellus  shale,  Hunt.    Am.  Jour.  Sci.,  2d  ser.,  vol.  xlvi,  pp.  357-362.    1868. 

Devonian.     Canada.     Included  in  Hamilttm  shale. 
Marcellus,  Ashbumer.     Am.  Phil.  Soc.,  Proc.,  vol.  xvi,  pp.  528,  532.     1877. 

Devonian.     Appalachian  region.     Exact  syn.  Cadent,  Lower. 
Marcellus  shale,  Whitfield.     Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xxviii,  pp.  21)7-299. 
1880. 

Devonian.    Ohio. 
Marcellus,  Piatt.     2d  Pa.  Geol.  Surv.,  Kept.  T,  pp.  32-34.     1881. 

Devonian.     Pennsylvania. 
Marcellus  shale,  Whitfield.     N.  Y.  Acad.  Sci.,  AnnaKs,  vol.  ii,  p.  233.     1882. 

Devonian.     Ohio.     Part.  syn.  Hamilton  of  New  York. 
Marcellus  shale,  Williams.     Am.  Assoc.  Adv.  S<!i.,  Proc.,  vol.  xxx,  pp.   lKf>-191. 
1882. 

Devonian.    New  York. 
Marcellus  shale.  White.     2d  Pa.  Geol.  Surv.,  Kept.  G«,  pp.  112-116.     1882. 

Carboniferous.     Pennsylvania.     Included  in  Hamilton  of  No.    viii.     Exact  syn. 
Lower  Hamilton. 
Marcellus,  Claypole.     2d  Pa.  Geol.  Surv.,  Kept.  P,  pp.  64-65.     1885. 

Devonian.     Pennsylvania. 
Marcellus,  White.     2d  Pa.  Geol.  Surv.,  Kept.  T»,  pp.  113-116.     1885. 

Devonian.     Pennsylvania. 
Marcellus  shale,  Prosser.     Roch.  Acad.  Sci.,  Proit.,  vol.  ii,  pp.  50-124.     1892. 

Devonian.     New  York. 
Marcellus  shale,  Lesley.     2d  Pa.  Geol.  Surv.,  Final  liept.,  vol.  ii,  pp.  1194-1236. 
1892. 

Devonian.     Pennsylvania.     Exact  syn.  No.  viiih  of  Pennsylvania  Survey. 
Marcellus,  Prosser.     Geol.  Soc.  Am.,  Bull.,  vol.  iv,  pp.  95,  108,  116.     1893. 

Devonian.     New  York. 
Marcellus  shale,  Prosser.     U.  S.  Geol.  Surv.,  Bull.  No.  120,  p.  78.     1894. 

Devonian.     New  York,  Pennsylvania.     Includ<diM  Hamilton  (Middle  Devonian). 
Marcellus  shale,  Lincoln.     N.  Y.  State  Mus.,  48th  Ann.   Kept.,  pt.  ii,   pp.  92-93. 
1895. 

Devonian.     New  York. 
Marcrellus  shale,  Lincoln.'    N.  Y.  State  (Jeol.,  14th  Ann.  Kept.,  pp.  92-93.     1H95. 

Devonian.     New  York. 
Marcellus  shale,  Grabau.     Buff.  Soc.  Nat.  Hist.,  Bull.,  vol.  vi,  pp.  65-<36.     1898. 

Devonian.     New  York. 
Mareniacan,  Walcot^    Geol.  Soc.  Am.,  Bull.,  vol.  x,  j).  222.     189^). 

Archean.     Michigan.     Exact  syn.  Coutchiching  (?)  of  Ontario  and  Minnesota  (?). 
Marietta  sandstone,  White.     U.  S.  Geol.  Surv.,  Bull.  No.  65,  p.  35.     1891. 

Carboniferous.    Ohio,  Pennsylvania,  West  Virginia.     lnclude<l  in  Permo-Carl>onif- 
erous,  Dunkard  Creek. 

Bull.  X91— 02 17 
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Marietta,  Hill.    GeoL-Soc.  Am.,  Ball.,  vol.  v,  p.  902.    1804. 

Cretaoeoos.    Texas,  Indian  Territory.    Included  in  Deniaon  beds, Waahlta  diviidcm. 
Karino  beds,  Kennedy.    Phil.  Acad.  Nat  8d.,  Pnx;.,  1805,  p.  108.    1806. 

Eocene.     Texas.     Included  in  Lower  Claiborne.     Bart  ayn.  Cooks  Moantain 
series. 
Marion  formation,  Proeser.    Jonr.  of  GeoL,  vol.  iii,  pp.  786-780.    1805. 

Fermo-Carboniferous.    Kansas. 
Marion  formation,  Prosser.    Kan.  Univ.  Quart,  vol.  vi,  pp.  157-158, 174.     1806. 

Carboniferous.    Kansas.    Inclnde<l  in  Permian. 
Marion  formation,  Proeser.    Kan.  Univ.  Qeol.  Burv.,  vol.  ii,  pp.  64-65.    1807. 

Carboniferous.    Kansas.    Included  ill  Permian.    Exact  syh.  Oueda  Salt  MeasareB. 
Marion  limestone,  Beede.    Kan.  Univ.  Quart,  vol.  ix,  p.  202.     1000. 

Carboniferous.    Kansas. 
Xariposa,  Becker.    U.  S.  Geol.  8un\,  Bull.  No.  10,  p.  18.    1885. 

California.    Exact  syn.  Knoxville. 
Mariposa  lieds,  Diller.    Geol.  Soc  Am.,  Bull.,  vol.  iv,  p.  222.    1803^ 

Jurassic.    California. 
Maripofa,  Turner.    U.  8.  Creol.  8urv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  11.    1804. 

Cretaceous.    California. 
Mariposa,  Turner.    Am.  Geol.,  vol.  xiii,  p.  234.     1804. 

Juratrias.    California. 
Maripoea  formation,  Turner.    U.  8.  Geol.  8urv.,  HthAnn.  Rept,pt  11,  p.  452.     1804. 

Juratrias  or  Cretaceous.    California. 
Mariposa,  Lindgren  and  Turner.    U.  8.  Geol.  Surv.,  Geol.  Atiaa  of  U.  8.,  Folio  No.  8. 
1804. 

Cretaceous.    California.    Included  in  Auriferous  slate  aeriet. 
Mariposa,  Lindgren.     U.  8.  Geol.  8urv.,  Geol.  Atlas  of  U.  8.,  Folios  Nos.  5,  20.     1804, 
1896. 

Cretaceous.    California.    Included  in  Auriferous  slate  series. 
Mari|)OFa  be<l8,  Diller  and  Stanton.    Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  467.     1804. 

Jura88ic.     California. 
Mari|)Ofla  l)edgi,  Hyatt.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  406.     1804. 

Jurassic.    California. 
MaripoHa formation,  Lindgren.     U.  S.  Gei>l.  Surv.,  17th  Ann.  Kept,  pt  ii,  p.  88.     1896. 

Juratrias.    California. 
Mariposa  fonnati<>n,  Tumor  and  Ransome.     IT.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S., 
Folio  No.  41.    1897. 

Juratrias.     California.     Included  in  Bed  Rock  series. 
Mariposa  fommtion,  Ransome.    V.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  63. 
1900. 

Juratrias.     California. 
Mari[>osa  formation,  Lindgren.     U.  S.  Geol.  Sur\'.,  Geol.  Atlas  of  U.  8.,  Folio  No.  66. 
1900. 

Juratrias.     California.     Included  in  Bed  Rock  series. 
Marks  Mills  red  l)e<ls,  Harris.     Am.  Jour.  Sin.,  3d  ser.,  vol.  xlvii,  p.  304.     1894. 

Tertiary.     Included  in  Jackson  stage  of  Eocene. 
Marks  Mills  l>eds,  Dall.     U.  8.  (ieol.  Sur\\,  18tH  Ann.  Rept.,  pt  ii,  p.  342.     1H98. 

Tertiary.     Arkansas.     Included  in  Jacrksonian  sta^e,  Eocene. 
Marl  Ftratum,  Rogers.     Ist  rept.  on  the  Geol.  of  N.  J.,  p.  29  et  seq.     1886. 
Marl  series,  Newlx»rry.    Senate  Ex.  Doc.,  36th  Cong.,  1st  sess.,  Ives's  Rept  on 
a)lorado  River,  p.  106.     1861. 

Cretaceous.     New  Mexico. 
Mar]  ImlB,  Rogers.     Geol.  of  X.  J.,  pp.  261-266.     1868. 
Cretaceous,  New  Jersey.     Includes  lower  marl  bed,  red  sand,  middle  marl  bed, 
yellow  sand  /)e<I,  and  upi>er  marl  V)ed. 
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Marl  period,  Perry.     Boston  Soc.  Nat  Hist,  Proc.,  vol.  xv,  1872-73,  p.  139.    1872. 

Tertiary.    New  England. 
Marl  bed,  Lower,  Clark.    N.  J.  State  Geol.,  Kept,  1892,  pp.  191-199.     1893. 

Oetaceoos.    New  Jersey.    Includes  Monmouth  formation. 
Marl  bed,  Middle,  Clark.    N.  J.  State  Geol.,  Kept,  1892,  pp.  201-205.    1893. 
Cretaceous.    New  Jersey.    Includes  Rancocas  formation. 
Marl  bed,  Upper,  Clark.     N.  J.  State  Geol.,  Rept,  1892,  pp.  205-210.     1893. 
Cretaceous  and  Tertiary.      New  Jersey.     Includes  Manamiuan  and  Shark  River 
formations. 
Xarlborousrli,  Heilprin.     Phil.  Acad.  Nat.  Sci.,  Jour.,  vol.  ix,  pp.  124-127.     1884. 

Tertiary.    Maryland.    Included  in  Eocene. 
Karl-Brook  Ck>lii]nbu8  chalk  marls.  Hill.    Ark.  (ieol.  Surv.,  1888,  vol.  ii,  pp.  84-80. 
1888. 
(^retaceous.     Arkansas.     Included  in  Chalky  marl  beds. 
Mannaton  forpiation,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  iii,  pp.  92, 94.     1898. 
Carboniferous.     Kansas.     Induded  in  Lower  Coal  Measiiren.      Includes  Tpi^er 
Pleasanton  shales,  Altamont  limestone,  I>ower  Plea^ianton  shale.  Pawnee  lime- 
stone, Labette  shale,  and  Oswego  limestone. 
Maroon  conglomerate,  Eldridge.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  9. 
1894. 
Carboniferous.    Colorado. 
Maroon  formation,  Emmons.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  IT.  S.,  Folio  No.  48. 
1898. 
Carboniferous.    Colorado. 
Maroon  formation,  Spurr.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxi,  p]).  'Xi-'S7,     1898. 

Carboniferous.    Colorado. 
Xarquette  series.  Brooks.     Mich.  Geol.  Surv.,  vol.  i,  pt  i,  p.  216.     1873. 

Michigan. 
Marquette,  Irving.     U.  8.  Geol.  Surv.,  3d  Ann.  Kept.,  pp.  16(>-168.     1883. 
Archean.     Michigan.    Include<l  in  Huronian.    Exact syn.  Animikic,  Penokce,  and 
Menominee. 
Marquettian,  Winchell.     Minn.  Geol.  and  Nat  Hist.  Surv.,  16th  Ann.  Kept,  p.  365. 
1888. 
Minnesota. 
Marquette-Menominee  schists.  Van  Hise.     Int  ('ong.  of  Geol.,  5th  K^H^ioii,  pi.  xiv. 
1893. 
Algonkian.     Lake  Superior  region.     I nclude<l  in  Huronian. 
Marquette  series,  Upper,  Van  Hise.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  6.     1893. 

Archean.    Michigan. 
Marquette  series,  Lower,  Van  Hise.     Geol.  S^k*.  Am.,  Hull.,  vol.  v,  p.  6.     1893. 

Archean.     Michigan. 
Marquette  series.  Lower,  Smyth.    Am.  Jour.  Sci.,  :^1  Her.,  vol.  xlvii,  i)p.  2ir>-223.     Ism. 

Algonkian.     Michigan. 
Marquette  series.  Van  Hise  and  Bayley.     U.S.  Geol.  Surv.,  15th  .Ann.  Kept,  p.  517. 
1895. 
Algonkian.     Lake  Superior  region.     Includes  Mesnanl  <iuartzite,  Kona  dolomite, 
Wewe  slate,  Ajibik  quartzite,  Siaino  slate,  and  Negaunee  formation.     E.xact 
syns.  Lower  Huronian,  Lower  Felch  Mountain,  and  lx)wer  Menominee  serieH. 
Marquette  series.  Upper,  Van  Hise  and  Bayley.     U.  S.  Geol.  Surv.,  15th  Ann.  Kept., 
p.  590.     1995. 
Algonkian.      Lake  Superior  region.      Includeil   l8h[)eniing,    Michigainmo,   and 
Clarksbaig  formation. 
Marquette  series,  Upper,  Smyth.     U.S.  Geol.  Surv.,  15th  Ann.  Kc»pt.,  p.  6lt>.     \WA?j. 
Algonkian.     Lake  Saperior  region.     Jn<lude<i  Goodrich  t^uarliiUi.     ^L-SvViv^V  v^nw. 
Upper  BmoniMo, 
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Marquette  series,  Lower,  Smyth.     U.  8.  Cieol.  Surv.,  15th  Ann.  Rept,  p.  610.     1896. 
Algoukian.     Lake  Superior  region.     Includes  Ajibik  quaitdte,  and  N^gaanee 
formation. 
Bfaniuette  series.  Upper,  Van  Hise.     U.  8.  Geol.  Surv.,  Mon.,  vol.  xzviii,  pp.  jlO&-l86, 
564-575.     1897. 
Algonkian.     Michigan.     Includes  Ishpeming  formation,  Michigamme  formation, 
and  Clarksbui^  fonnation. 
Marquette  series.  Lower,  Van  Hise.    U.  S.  Geol.  Surv.,  Mon.,  vol.  xxviii,  pp.  221-407, 
554-575.     1897. 
Algonkian.     Michigan.     Includes  Mesnard  quartiite,  Kona  dolomite,  Wewe  slate, 
Ajibik  quartaute,  Siamo  slate,  and  Negaunee  formation.    Exact  syn.  Lower 
Menominee. 
Manjuette  series.  Upper,  Smyth.    U.  S.  Greol.  Surv.,  Mon.,  vol.  xxviii,  pp.  535-537. 
1897.* 
Algonkian.    Michigan.     Includes  Groodrich  quarUdte. 
Marquette  series,  Lower,  Smyth.    U.  S.  Geol.  Surv.,  Mon.,  vol.  xxviii,  pp.  528-535. 
1897. 
Algonkian.    Michigan.    Includes  Ajibik  quartxite,  and  Negaunee  formation.    Exact 
syn.  Lower  Menominee. 
Manjuette  series,  Van  Hise.    U.  S.  (jieol.  Surv.,  19th  Ann.  Kept.,  pt.  iii,  p.  16.     1899. 

Algonkian.    Michigan.     Included  in  Upper  and  Ix>wer. 
Marquette  series.  Lower,  Van  Hise.     U.  S.  Geol.  Surv.,  19th  Ann.  Rept,  pt.  iii, 
p.  16.    1899. 
Algonkian.    Michigan.    Includes  Negaunee  formation,  Siamoslate,  Ajibik  quaruite, 
Wewe  slate,  Kona  dolomite,  Mesnard  <]uartxite.    Exact  syua.  Lower  Huronian 
and  Lower  Menominee. 
Marquette  series,  Upper,  Van  Hise.     U.  8.  Geol.  Surv.,  19th  Ann.  Rept.,  pt.  iii,  p.  10. 
1899. 
Algonkian.     Michij^n.     P^xairtHyns.  Upi)er  Huronian  and  Upper  Menoniint^. 
Maniuette,  AValcott.     (h»oI.  Soc.  Am.  Hull.,  vol.  x,  p.  222.     1899. 

Algonkian.     Micliigan.     Kxa(.>t  Synn.  Ft'lch  Mountain  and  Menominee. 
Mara  Hill  conglomerate',  (Jregory.     U.  S.  Geol.  Surv.,  Bull.  No.  165,  p.  VM.     IIHK). 

Maine. 
Marseilles  moraine,  Ijcverett.     IJ.  S.  Geol.  Surv.,  Mon.,  vol.  xxxviii,  pp.  34)7-310. 
1899. 
Pleistocene.     Illinois. 
Marsh  Hhale,  Walcott.     Geol.  8o<-.  Am.  Bull.,  vol.  x,  pp.  199,  207.     1899. 

Algonkian.     LVe-Cumbrian.     Montana. 
Marsh  Greek  gn)up,  Peale.     IJ.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  lith  Ann.  Kept., 
p.  642.     1879. 
PleisUx^ene.     Utah.     Ini'huUn^l  in  i^uaternary. 
Marshall  jrroup,  Winchell.     Mich.  Geol.  Surv.,  Int  Bien.  Rept.,  Pix)g.,  pp.  S<),  139. 
18(51. 
Devonian.     Miehigan. 
Marshall  group,  Winchell.     Phil.  Ara*l.  Nat.  Sci.,  Proc.,  vol.  xv,  p.  2.     18*>:i. 
Marshall  gmup,  Winchell.     Phil.  Acad.  Nat.  Sci.,  Pnx*.,  vol.  xvii,  p.  109.     18<)5. 

Paleozoic.     Michigan. 
Marshall  group,  Winchell.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xli,  p.  120.     18(k>. 

Carboniferous  (?).     Michigan. 
Marshall  group,  Wincrhell.     The  Grand  Traverse  region,  pp.  39,  52.     1866. 

Lower  Car!)oniferoiis.     Michigan. 
Marshall  group,  Winchell.     Am.  Phil.  Soc.,  Proc.,  vol.  ii,  p.  57.     1869. 
Carl)oniferous.     Michigan.     Includes  Naix)leon  sandstone,  Marshall   sandstone, 
Huron  grit  atone. 
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Marsliall  jrroup,  Winchell.     Mich.  Geol.  Sun.,  Kept.  Prog.,  pp.  29,  34.     1871. 

CarlK)niferoiis.     Mioliigan. 
Marsliall  whale,  SiinomlH.     Ark.  (ieol.  Siirv.,  1888,  vol.  iv,  p.  5.S.     1888. 

Carboniferous.     Arkansas.     Include<l  in  Lower  ('arl)oniferoufl. 
Marshall  sandstone,  T^ne.     Mich.  Geol.  Surv.,  Kept.  State  B(janl  for  1891-92,  p.  66. 
1893. 

Subcarboniferous.     Michigan. 
Marshall  sandstone,  Lane.     Mich.  (ieol.  Surv.,  vol.  v,  j>t.  ii,  p.  17.     1895. 

Michigan. 
Marshall  shale,  Drake.     Am.  Phil.  Soc,  Proc.,  vol.  xxxvi,  p.  3o4.     1897. 

Carljoniferous.     Indian  Territory.     Includc<l  in  Bcx^ton  grmip  of  Ix>wer  Carbon- 
iferous. 
Marshall  series.  Lane.     U.  S.  Geol.  Sur\'.,  Water-Supply  Papers,  No.  30,  pi.  vi.    1899. 

Carlx)niferous.     Michigan.     P^xact  syn.  Kinderhook. 
Marshall  series,  Lane.     Mich.  Geol.  Surv.,  vol.  vii,  pt.  ii,  pp.  16,  89.     1900. 

Carlxmiferous.     Michigan.     Includes  Upper  or  Napoleon  sandstone  and  l/)wer 
Marshall. 
Marshalltown  shales,  Beyer.     Iowa  Geol.  Surv.,  vol.  vii,  pj).  226-227.     1897. 

CarlKiniferous.     Iowa.     Included  in  Kin<lerhook. 
Marsouin  series,  Dawson.     Can.  Roy.  Soc.,  Trans.,  new  ser.,  vol.  ii,  sec.  iv,  p.  93. 
1896.       • 

Silurian.     Canada.     Included  in  QuelxH*  group.  Upper  division  of  gronj)  pnijier. 
Part.  syn.  Chazy  and  Trenton. 
Kartinez  group,  Gabb.     Cal.  Geol.  Surv.,  Paleontology,  vol.  ii,  Preface,  p.  xiii. 
1869. 

Creta<«ous.     California. 
Martinez  group,  Stanton.     Geol.  Soc.  Am.,  Bull.,  vol.  iv,  p.  253.     1893. 

Cretace<ni8.    California.    Included  in  ( -hico. 
Martinez  grouj*,  Stanton.     U.  S.  Geol.  Surv.,  17th  Ann.  Rept.,  pt.  i,  i>.  1028.     1896. 

California. 
Martinez  gn)Up,  Merriam.     Jour,  of  GtH>l.,  vol.  v,  pp.  7()7-775.     1897. 

Cretaceous.    California. 
Martinez  group,  Dall.     U.  S.  (Jeol.  Surv.,  18th  Ann.  Rept.,  pt.  ii,  ]».  347.     1898. 

Tertiary.     California.    Included  in  Ko<'ene. 
Martinez  formation,  Smith.     Jour,  of  (Jcol.,  vol.  viii,  pp.  459-460.     HKK). 

Tertiary.    California.     Included  in  IvK'ene. 
Maxtinsburg  shale,  (teiger  and  Keith.     (Jcol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  161.     1S<H). 

Silurian.     Virginia  and  West  Virginia.     Kxact  syn.  IIu<lson  River. 
Martinsburg  shale,  Darton.     Am.  Geol.,  vol.  x,  p.  13.     1892. 

Silurian.     Virginia.     Part.  syn.  Valley  limestones. 
Martinsburg  shale,  Keith.     U.  S.  (4eol.  Surv.,  14th  Ann.  Rept.,  pt.  ii,  ]>.  342.     1894. 

Silurian.     Virginia  and  Maryland! 
Martinsburg  shale,  Keith.     U.  S.  Geol.  Surv.,  Geol.  Atlasof  U.S.,  Fi.lio  No.  10.     1S94. 

Silurian.     Virginia,  Maryland,  and  West  Virginia. 
Martinsburg  shah^  Darton.     U.  S.  (Jcol.  Snrv.,  (reol.  Atlasof  U.  S.,  Folios  Nos.  14,  32. 
1894,  1896. 

Silurian.     Virginia  and  West  Virginia.     Exact  syns.  Hudson  River,  Rogers  No.  iii, 
an<l  Matinal. 
Martinsburg  formation,  Clark.     Md.  Geol.  Surv.,  vol.  i,  |>p.  157-180.     1897. 

Silurian.     Mandand. 
Martinsburg  shale,  Darton.    U.S.  Geol.  Surv.,  (ieol.  Atlasof  U.S.,  Foli(»  No.  61.     1S<M». 

Silurian.     Virginia  and  West  N'irginia. 
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MartinaborK  Kliiile,  I'rosicr.     Jiiur.  »f  0ml.,  vol.  vili,  pp.  5&.?-U63.     1W0. 

Silorion.     Miirylanti  atn)  Virpnia.     Inclndiid  ui  Oirlovkian. 
X&ruga  nUilH,  S)>'nc«r.     (ici>l.  Koi-.  Am.,  Bull.,  vol.  vi,  p.  ISi.     ItttH. 

Tertiary.     Trinidad,  W.  1.     Im-Juded  in  PlioceQe. 
Xorrili  Oreek  limealnne,  AHlihunier.     2<1  Pa.  Geol.  Snrv.,  Kept.  R,  |it>.  ns-t^.     ■»«). 

Carboniferriiis.     Peunsylvsnia.     Included  in  Pocono, 
Marvin  Creth  liinesione,  Lealey.    2d.  Pa.  Gw)l,  Surv.,  Rnal  Kept.,  vol.  iii,  pi.  i, 
p.  173].     isft'i. 
CarboniferoiiM.     Pfnciaylvania.     Iniluded  in  No.  i,  Poconn. 
Karyl«ndijin.  Iliilprin.     Phil.  Ai^ad.  Nat.  fk-i..  Proc...  1SS2,  pp.  iaS-l»4.     1882, 
Lower  HiOit-rji'.    included  in  Ixwtur  AtUnlic  Miurene.     ExA^t  «yii.  Older  grriiip  of 
Harylund.     ("art.,  pyn.  Yorktown  in  pBrt. 
HarylaDdian.  tli'il[>rin.    Phil.  Acad.  Nat  Sci..  Joiir.,  vol.  Ix,  pp.  119-120.     1S»M. 

Tertiary.     Inoludei  Lower  Atlantic  Miocene.     Part  syn.  Yorktnwn. 
KaryTi]]*  rock.  Bniadhead.     HI.  Louie  Acad.  Sci..  Tiane.,  vol,  iv,  p.  4(fl>.     1880, 

Ouboniferuue,     Kantuw. 
UarrvUU  Ummloiic,   C^ipb^ll.     U.   a.  It«xil.  Surv.,  Reol.  Atlaa  of   U.   S.,    F.ilio 
No.  18.     1894. 
Catnbrian.     Ki'iititcky,  Vii^nia,  unit  TeiincaHCe. 
Maryville  UtucHlnne,  Keltb.     V.  H.  Ueol.  Nurv.,  (>»'l.  Atlan  .if  U.  .S.,   Foli.«   Nie<. 
16,  a,  27.     ltt)5,  1896. 
Gambrian.    Tfiiiiuwe«  and  North  Canilioa. 
Maryvllle  liiiitW..!..;,  Keith.     U.  8.  Ueol.  Sun.,  Owil.  Atl»a  of  II.  a,  Folio  N,,.  :V. 
1896. 
Ounbrian.     Ti'iiiitwiee.     Incliideil  iti  <:ona»«iifinEihule.     Part  «ya.  Kiiox  iihalo  of 
SaSonl, 
Uaryville  liinf^ioix',  riLtij]il)ell.     U.  ^.  Gev\.  Hiirv.,  (.^ml.  Atlas  of  U.  if..  Folio  X». 
69.     1899. 
Cambrian,     Virginia  and  Tennemee. 
(Haacarene)  MaAtirieimu  formation,  Bailey  and  Matthew.    Can.  Geol.  Surv.,  Rept, 
1870-71,  pp.  148-163.     1873. 
New  Brunswick, 
Mom^arene  Herien,  Bailey  and  Matthew.    Can.  Geol.  Surv.,  Rept,  1874-75,  p.  85. 
1870. 
Upper  Silurian.     New  Brunewick.     Includes  5  divimooB. 
MatKvrene  seriea,  Itailey  and  Matthew.    Can.  Geol.  Surv.,  Kept,  1875-76,  pp.  352- 
366.     1877. 
Upper  Silurian.     New  Brunswick,     Includes  5  divisions. 
Xaaon  iteries,  Dunible.    Texas  Geol.  Surv.,  1st  Ann.  Rept,  pi.  iii,  p.  Ivii.     1S90. 

Algonkian.     Texas.     Included  in  Texan  system. 
Kaaaanutten  nandstone,  Darton.    Am.  Geol,,  vol.  x,  p.  14.     1892. 

Silurian.     Virginia.     Part.  Hyns.  Medina  and  Clinton. 
Massanutten  aandHttme,  Darton.     U.  S.  Geol.  Surv.,  Geol.  Atiaaof  U.  &.,  Folio  No.  14. 
1804. 
Silurian.    Virginia  and  West  Virginia. 
Haaaillon  Handstone,  Upper,  Orton.    Ohio  Geol.  Surv.,  voL  yii,  ppt  36,  69.     1S93. 

CarlMiniferous,    Ohio.     Included  in  Conglomerate  group. 
Massillon  eandittone,  Lower,  Orton.     Ohio  Geol.  Surv.,  vol.  vii,  p.  36.     18B3. 

Carboniferous.    Ohio.     Included  in  Conglomerate  (croup. 
Maauk,  Gilbert,     U.  S.  Geog.  and  Geol.  Surv.,  Rept  on  Hentj  Honntaina,  p.  4. 
1877. 
Cretaceous,    Utah. 
Kfttannaka  series,  Mendenhall.    U.  S.  Geol.  Surv.,  20tb  Ann.  B^^,  pt.  vii,  {^  307- 

S09.     1900. 
Qvtaceoaa,    Alaska. 
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series,  Spencer.    Geol.  Soc.  Ain.,  Bull.,  vol.  vi,  p.  124.     1894. 
Tertiary.    Cuba.     Included  in  Pliocene  and  Lafayette. 
Matanzas  formation,  Spencer.    Geol.  Soc.  Am.,  Bull.,  vol.  vii,  pp.  67,  81.     1895. 

Tertiary.    Cuba.    Included  in  Pliocene. 
Katawan,  Clark.    N.  J.  Geol.  Surv.,  Bept.,  1893,  pp.  335-336.     1894. 

Cretaceous.    New  Jersey.    Exact  syn.  Clay  marls. 
Matawan  fonnation,  Clark.    Jour,  of  Geol.,  vol.  ii,  pp.  163-164.     1894. 

Cretaceous.    New  Jersey.    Exact  syn.  Clay  marls. 
Matawan  formation,  Clark,    (ieol.  Soc.  Am.,  Bull.,  vol.  vi,  pp.  479,  480.     1895. 

Cretaceous.    New  Jersey. 
Matawan  formation,  Shattuck.    Johns  Hopkins  Univ.  Cin\,  vol.  xv,  p.  15.     1895. 

Cretaceous.     New  Jersey.     Exact  syn.  Clay  marls. 
Biatawan,  Darton.     U.  S.  Geol.  Surv.,  Bull.  No.  138,  p.  40.     1896. 

Cretaceous.    New  Jersey. 
Matawan,  Clark.     Md.  Geol.  Surv.,  vol.  i,  pp.  156,  193.     1897. 

Cretaceous.    Maryland. 
Matawan  formation,  Clark,  Bagg  and  Shattuck.     (ieol.  Soc.  Am.,  Bull.,  vol.  viii, 
pp.  315,326.*    1897. 
Cretaceous.     New  Jersey.     Included  in  Upper  Cretai^eous.     Includes  Crosswiirks 
clays,  Hazlet  sands. 
Biataw^an  formation,  Clark,  Bagg  and  Shattuc:      N.  J.  Geol.  Surv.,  Kept.,  1897, 
pp.  175-180.     1898. 
Cretaceous.    New  Jersey.    Included  in  Upper  Cretaceous.     Includes  CroMswicks 
clays  and  Hazlet  sands. 
Matinal  series,  Rogers.     Am.  Jour.  Sci.,  1st  series,  1844,  vol.  xlvii,  p.  155.     1844. 
Includes  rocks  from  the  base  of  the  Calciferoil^  sandstone  to  the  top  of  the 
Hudson  River  slates. 
Matinal  series,  Rogers.     Geol.  of  Pa.,  vol.  i,  pp.  105,  124-126,  239,  246,  252,  260, 
et  seq.,  vol.  ii,  p.  752.     1858. 
Silurian.    Pennsylvania.    Includes  Trenton,  Utica  slates,  and  Hudson  River  slate. 
MatthewB  Landing  group,  Aldrich.    Ala.  Greol.  Surv.,  Bull.  No.  1,  p.  59.     1886. 

Tertiary.    Alabama. 
Matthews  Landing  series,  Sniit'  mid  Johnson.     U.  S.  CtcoI.  Surv.,  Bull.  No.  43,  p.  57. 
1887. 
Tertiary.     Alabama.     Included  in  Lower  Eotrene,  Lignitic. 
Matthews  Landing,  Langdon.    Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  588.     1891. 

Tertiary.    Alalmma.    Included  in  Lower  P^ocene. 
Mauch  Chunk  red  shale,  Ashbumer.     Am.  Phil.  Soc.,  Pnn;.,  vol.  xvi,  ]>]>.  521,  536. 
1877. 
Carboniferous.    Pennsylvania.    Includes  Mountain  limestone.    Exactsyn.  Unibral. 
Mauch  Chunk  red  shale,  Piatt.     2d  Pa.  (ieol.  Surv.,  Rept.  H*,  p.  xxvi.     1877. 
Mauch  Chunk  re<l  shale,  Ashbumer.     2d  Pa.  Geol.  Surv.,  Rept.  F,  pp.  U>4-206. 
1878. 
Carboniferous.     Pennsylvania. 
Mauch  Chunk  shale,  Stevenson.     2d  Pa.  Geol.  Surv.,  Rept.  K",  pp.  47-53.     1878. 

Carboniferous.    Pennsylvania.     Exact  syn.  Umbral. 
Mauch  Chunk,  Ashbumer.    2d  Pa.  Geol.  Surv.,  Rept.  R,  pp.  63-64.     1880. 

Carboniferous.    Pennsylvania.    Exact  syn.  No.  xi. 
Mauch  Chunk  red  shale.  Chance.     2d  Pa.  Geol.  Surv.,  Rept.  G*,  pp.  95-96.    1880. 

Carboniferous.    Pennsylvania.    Exact  syn.  No.  xi. 
Mauch  Chunk  shale,  Piatt    2d  Pa.  Geol.  Surv.,  Rept.  T,  pp.  19-22.     1881. 

Carboniferous.    Pennsylvania.    Exact  syn.  No.  xi. 
Mauch  Chunk  red  shale,  White.    2d  Pa.  Geol.  Surv.,  Rept.  G*,  pp.  55-56.     1881. 
CarboniferouB.    Pennsylvania.    Exact  syn.  No.  xi. 
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Maucli  Cbuiik  elidli',  KtcVfiiiBon.     al  I'«.  O.-nl.  Kiirv.,  Hppt.  T".  |.p.  BT-fiO.     IHSZ. 

CnrUiiii  fibrillin.     IViiiisylvutiia. 
M«iich  r^hunk  shal.^  White,    ai  Vn.  Gvc.l,  Snn-..  Rqrt.  «J»,  pp.  H>MW.     IH82. 

ClarbouUtMtiUH.    i'eiiiiHylvanisu    t'^urt  syn.  No.  xi. 
Maiich  Chunk  nhale.  White.    2d  1%.  Gwl.  Snrv,,  Kept  «',  pp.  44-W. 

CarbocifeivuB.    PeimsylvRiiio.     Kxurl  eyn.  No.  xi. 
MaiK-h  (^luiik  Bhale,  White.     2ii.  Pn.  Oeol.  Sun-..  Rept.  T,  pp,  TS-TT.      Itwfi. 

(iBrhnnifemiu.    Penney  Ivniiiu. 
Maitch  Chunk  ehaK  AKhhorni^r.    al  r«.(ffoL  Hun..  Ri-pt.  K',  p,  3!i.".      ISH-I. 

Carboniferous.     Pennsylvania.     Exact  nj'n.  No.  xi. 
Maurh  Chunk  red  shale. Winslnw.    ai  Pa.  Geol.  Surv..Aim.  Kfpt.    IshiV,  pt.  I», 
pp.  1337.  1347,  1348.  li-ig.     lftM7. 

Carbon iferoua.    Pennaylvania.     Kxaot  i^yii.  No.  xi, 
Maueh  Chunk,  White,     tieol.  Soc.  Am..  Itiill.,  vol,  iii,  p.  190.     IMKi. 

Ixiwer  Carbon!  feniiie.     West  Virginia. 
Muidi  Chunk   rwl  ehale,  I*eley.     2il   I'a.  I4c*.l.  Surv.,  Final  liepl.,  v.il.   iii.  pi,  i, 

pp.  1R05.  iH5».    laes. 

Oarbuiiiterona.     Pennsylvania.     Exaf  t  syn*.  No,  xi,  Unibral  of  Ropent. 
Mawi'li  Chunk  red  i-hale,  Hopkini'.     Ptnn.  Stale  C^ll.  Ann.  Repl.  f-.r  IWW,  Ap[*ndix, 
pp,  Ul-IOi).     1R»7. 

Carliunifomnii.     PennHylvania.     InHiiileil  in  IjOwert^nrhonilfroiBi. 
Manch  Chunk,  Clark.     Md.  Ueol.  Sun-.,  vol.  i,  pp.  IM,  185.     1K07. 

Carbonifttroue.     Maryland.     Exart  eyn.  Canaan  formation. 
Mauch  Chunk  n^l  ghales.  While.     W.  Va.  tiev.l.  Mqpv..  vol.  i,  ]:  att.     !««*. 

Carlnniff  nxie.    Weet  Virginia. 
Maiu-h  Chunk  formation,  O'Harra.     Md.  (ieol.  Surv.,  Alleftnny  County,  p.  112.     1900. 

Cnrlioniferoim.     Maryland. 
MaxviUe sandsUme,  Andrews.    Ohio  Opol,  Sunv,  Hop'.  IVn;.,  lum,  pp.  «0,  .t4.     I8T0. 

Ohio. 
Maxvilte  limeatone,  AndrewB.     Ohiotieol.  Surv.,  Kept,  1S70,p.6.').     1S7I. 
.Maxville  limestom',  Amlri'WP.     Ohio  Ge.il.  Surv.,  Kept.,  1869,  p.  83,     1871. 

Ohio. 
Maxvillo  linietttone,  Andrewn.     Am.  Jour.  Sd.,  3d  eer,  vol.  i,  pp.  91-92.     1871. 

CarlMiniferoiie.     Ohio.     lui-luded   in   Lower  Carbon ifia«UB.     Exact  syn.  Chester 
^roup  of  Illinois. 
Maxville  linicfltone,  Newberry.    Ohio  Geol.  Sun-.,  vol.  ii,  pp.  100-102.     1874. 

Cart>oniferous.     Ohio.     Included  in  Lower  Carboniferous  limestone. 
Maxvitle  limefltone,  Orton.    Ohio  Geol.  8urv.,  vol.  iii,  p.  890.     1878. 

Carboniferous.     Ohio.     Exact  syn.  White  liinwitone. 
Maxville  liiiieetone,  Reatl.    Ohio  (ieol.  8un\,  vol.  iii,  p.  817.     1878. 

CarbiiniftpouH.     Ohio. 
Maxville  linieetone.  Ilerrick,    Deniwm  Univ.  S<!i.  I^b.,  Bull.,  vol.  ii,  pp,  14,  15. 
1887. 

Ohio. 
Maxville  limestone,  Orton,     Ohio  Geol.  Surv.,  vol.  vi,  pp.  3,43.     1888. 

Carboniferous.     Ohio.      Exaet  syne,    Nevrtonville    limeBtone,    Subcarboniferous 
limestone,  etc. 
Maxville  limestone,  Herrick.     Ifenieon  Univ.  8ci.  lab.,  Bull,,  vol.  iii,  p.  20.     1888. 

Carboniferous.     Ohio. 
Maxville  limestone,  I^ane.     Mich.  Geol.  Sun-.,  vol.  vii,  pt.  ii,  pp,  12,295.     1900. 

CarlioniferouH.     Michigan. 
May  Pen  lieds.  Hill.     Harvanl  Coll.  Mue.  Conip.   Zool,,  Bull.,  vol.  xxxiv    p   84. 
1899. 

PhistiHfiie  i,r  J'liocene.     Jainaiiai-     Inclniliil  hi  Coastal  series. 
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Mayville  beds,  Chamberlin.     Geol.  of  Wis.,  vol.  ii,  pp.  336-345.     1877. 

Upper  Silurian.     WisconHin.     Includcni  in  Niagara. 
Mayville  beds,  Chamberlin.     (leol.  of  Wis.,  vol.  i,  p.  187.     188,3. 

Silurian.     Wisconsin.     Include<l  in  Niagara. 
Meade  gravels,  Cragin.    Colo.  College  Stud.,  vol.  vi,  p.  53.     1896. 
Tertiary.     Kansas.     Included  in  I^te  Pliocene,  the  Tule  division  of  C/unimins 
(E(]uus  beds  of  Cope). 
Mea<le  gravels,  Williston.     Kan.  Univ.  Geol.  Surv.,  vol.  ii,  pp.  300-308.     1897. 

Pleistocene.     Kansas. 
MeadviUe  group.  White.     2d  Pa.  Geol.  Surv.,  Kept.  Q*,  pp.  «MK).     1881. 
Carboniferous.     Pennsylvania.    Includes  Meadville  limestone  and  nhale,  Shari»s- 
ville  sandstone,  and  Orangeville  shale. 
Meadville  group,  I.«e8ley.     2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  iii,  pt.  i,  p.  1757. 
1895. 
Carboniferous.     Pennsylvania.     Included  in  No.  x,  Pocono. 
Uteagher  limestone,  Weed.     U.  S.  Geol.  Surv.,  20th  Ann.  Kt^pt.,  pt.  iii,  p.  285. 
1900. 
Cambrian.     Montana. 
Medicine  beds,  Gould.     Am.  Jour.  Sci.,  4th  ser.,  vol.  v,  pp.  171-174.     1898. 

Cretaceous.     Kansas.     Includes  Reeder  sandstone,  Kir))v  t^lavs,  Groenlcaf  sand- 
stone,  and  Spring  Creek  clays. 
Medicine  Lod^  gypsum,  Cragin.     Colo.  Coll.  Stud.,  vol.  vi,  pp.  3,  29-39.    181M>. 

Permian.     Kansas.     Included  in  Cave  Creek  formaticm. 
Meiiicine  IxKlge  gypsum,  Cragin.     Am.  Geol.,  vol.  xix,  pp.  ,%(>-,'y>8.     1897. 

Pennian.     Kansas,  Oklahoma.     Included  in  Cave  Creek  formation,  of  Cimarron 
series. 
Medidial  series,  Rogers.     Am.  Jour.  Sci.,  Istser.,  vol.  xlvii,  p.  155.     1844. 

Includes  Schoharie  grit,  Onondaga  and  Corniferous  limestone. 
Medina  sandstone,  Vanuxem.     Geol.  of  New  York,  pt.  iii,  pp.  71-74.     1842. 

Paleozoic.     New  York.     Included  in  New  York  system.     Includes  Reil  Handst4)ne 
of  Oswego,  Niagara  sandstone,  Saliferous  rock  of  Eaton,  and  No.  5,  Pennsyl-. 
vania  Survey. 
Medina,  Hall.     Geol.  of  N.  Y.,  pt.  iv,  4th  Geol.  Dist.,  pp.  18,  34-57.     1843. 

Paleozoic.     New  York.     Included  in  New   York  nvstenu     Kxac-t  syns.  Salifen)U8 
of  Eaton,  Niagara  sandstone.  Red  sandstone  of  Oswego,  VaricjiattMl  Hiindntone, 
Red  marl  and  sandstone,  and  No.  5,  Pennsylvania  Survey. 
Medina  sandstone,  Emmons.     Agric.  of  New  York,  vol.  i,  pp.  142-144.     184(i. 

New  York.     Include*!  in  Ontario  division  of  New  York  nvntem. 
Medina  sandstone.  Hall.     Paleontology  of  New  York,  vol.  ii,  pp.  2-4.     1852. 

Silurian.     New  York. 
Medina  formation,  Logan.     Can.  Geol.  Surv.,  Rept.  184:M)3,  pp.  310-321.     18(>3. 

Middle  Silurian,     (^anada  (wentern).     Inchidcil  in  Anticosti  group. 
Medina  and  Clinton  fonnation,  Chapman.     C'an.  Inst.,  new  ser.,  vol.  viii,  pp.  208-210. 
186:1 
Silurian.     Canaila.     Includes!  in  Middle  Silurian.     Niagani  gmup. 
Medina  fonnation.  Bell.     Can.  (ieol.  Surv.,  lU^\)i.  ]Hm-m,  pp.  17:^-174.     18(J6. 

Silurian.     Canada. 
Medina  sandstone.  Cook.     Geol.  of  New  Jersey,  pp.  150-153.     18()8. 

Silurian.     New  Jersey. 
Medina,  Newberry.     Ohio  Geol.  Surv.,  vol.  i,  pt.  i,  pp.  01, 103, 120.     1873. 

Silurian.    Ohio. 
Medina,  Ashbumer.     Am.  Phil.  So(\,  Proc.,  vol.  xvi,  pp.  532, 557.     1877. 
Silurian.     Appalac^hian  region.     Part.  syn.  Levant  in  part. 
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Hivluia,  Nowberry.     Uliio  (.itjol.  Surv.,  vol.  iii,  p.  4.     1H7M, 

Biluritin.    Ohio.     Iiirludetl  in  Upper  Hihirian. 
Medina,  PUtt-     aj  Pa.  (ieol.  Surv..  topt.T,  jip.W-iK.      1(W1. 

Biluriiui.     Fennxylvania.     Included  in  No.  iv- 
Mtidinagruiip,  Miller.    Oin.  Boc.  NsC.  Hist,  Juur.,  vol.  iv,  Nu.  iv,  p|>.2e8,  2ti8.     1881. 

Silurian.     Includei^  Medina  sunilsUuw,  Oneida  i-oni^lumenite,  and  Gray  sandi^jne. 
Medina  aandalouf,  Linnty.     Ky.  Geui.  Surv.  (Proi;Uir),  (iuol.  of  I.iniiiln  ('ounty. 
1882. 

Silurian.     Kentucky.     Ini'luded  in  Niagara  period. 
Medina,  White.    2.1  Pa.  Geol.  Burv.,  HepL  G*.  pp.  11(1-152.     1882. 

Silurian.     Penneylvauia.     lUiJudm  Oneida  vun|[luiiien(t«.     Exact  »>yn.  No.  iv. 
Me<lina,  SlevL-iwoii.     Hd  I'a.  (Jo.)l.  Surv.,  Hept.  V,  pp.  91-K2.     1SS2. 

tfiluriaii.     Pennaylvauia. 
Medina,  SteveiwuiL     Am.  Phil.  S-ir.,  Proc.  vul.  xxi,  pp.  UT,  140.     1SS5. 

Bilurian.    Virginia. 
Medina,  White.    2d  Pa.  Geoi.  Hiirv,,  Kept.  T",  pp.  I4:i-U7.     1885. 

Silurian.     Pennsylvania. 
Medina,  Claypule.     2d  Pa.  Geiil.  Surv.,  Kept,  F',  pti.  4:i-^.     ISK.'i. 

Silurian.     Pennflylvania. 
Medina,  liniiey.     Ky.  Geol.  Surv.,  Geol.  <il  linney  Co.,  |i.  lU.     1886. 

Siituian.     Kentucky. 
Medina  group,  Miller.     North  Atiiurii-aii  Gw.l.  and  Pal.,  p.  4H.     1889. 
Medina  ehale,  Urtuu.     U.  RUeol.  Surv.,  81li  Ann.  KiipL,  pt  il,  p.  5A8.     11189. 

Silurian.    Ohio,  Imliaiia. 
Meiliiia  shale,  Ortiiii.     Ohin  tieol.  Run-.,  3<1  OrgauiKaliou,  l«t  Ann.  Kept.,  pp.  10-17. 
1890. 

gilnrian.     Ohlu. 
Medina,  Brurnell.     Gu.)l.  K(ic.  Am.,  Bull.,  vol.  iv,  pp.  227,  2^2.     ISftf. 

Silurian.    Ontario. 
Medina,  Pneser. '  Ueol.  Soc.  Am.,  Bull.,  vol.  iv,  pp.  100-108,  116.     1693. 

Silurian.    New  York. 
Medina  sandstone,  Williams  and  Clark.    Maryland;  ]t«  Besourcee,  Induetrie^  and 
InBtitutiona,  p.  70.     1893. 

Silurian.     Maryland.     fWt.  ayn.  No.  iv. 
Medina,  Speucer.    Ga.  Geol.  Surv.,  The  Paleouiic  Group.    1803. 

Silurian.    Georgia.    Included  in  Red  Mountain. 
Medina  sandstone,  Kiea.    N.  V.  State  Geol.,  15tb  Ann.  RepL,  vol.  i,  p.  401.     1807. 

SlluriED.     New  York. 
Medina  sandstone,  Luther.    N.  Y.  Stale  Geol.,  lOth  Ann.  Sept.,  p.  201.     1809. 

Silurian.    New  York. 
]f«ekocer«a  beds,  Peale.     U.  8.  Geol.  and  Geog.  Surv.  ol  Terr.,  11th  Ana.  HepL, 
p.  fl2a    1879. 

Juratrias.    Idaho  and  Wyoming.    Included  in  Triaadc(7).    Exact  ayn.  Koipatu 
group. 
KegalonTX   beds.  Cope.    U.  8.  Geol.  and  Geog.  Surv.  ol  Tarr.,  Bull.,  vol.  v, 
pp.  51-62.    1870. 

Tertiary.    Included  in  Pliocene. 
M^alonyz  beds,  Udden.    Am.  Geol.,  vol.  vii,  p.  340.    1801. 

Pleistocene.     Kansas.    Part.  eyn.  Equus  beds. 
Kendon  eeriee,  Whittle.    Jour,  of  Geol.,  vol.  ii,  pp.  406-414.    18M. 

Algonkian.    Vermont 
Hendota  Hmcetone,  Irving.    Am.  Jour.  Sui.,  Sdaer.,  vol.  ix,  pp.  441-442.  '1875. 

Silurian,  Wisconsin,     included  in  CuioUiau.     Part.  syn.  Bb  Iaviwum  UmMtone. 
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Mendota  limestone,  Chamberlin.     Geol.  of  Wis.,  vol.  ii,  p.  260.     J 877. 
Mendota  limestone,  Irving.     Geol.  of  Wis.,  vol.  ii,  pp.  525,  577,  583-584,  590-592, 
602, 603.     1877. 
Lower  Silurian.     Wisconsin. 
Mendota,  Walcott     U.  8.  Geol.  8urv.,  Bull.  No.  81.  pp.  245,  332.     1891. 

Cambrian.    Wisconsin.    Included  in  Potsdam. 
Mendota  limestone,  Keyes.    Iowa  Geol.  Surv.,  vol.  i,  p.  23.     1893. 
Cambrian.     Iowa.    Included  in  Potsdam  sandstone.     Exact  syn.  8t.  I^wrence 
limestone. 
Mendota  limestone,  Hall  and  Sardeson.     Geol.  8oc.  Am.,  Bull.,  vol.  vi,  pp.  167,  174. 
1895. 
Cambrian(?).     Wisconsin.     Exact  syn.  8t  Lawrence. 
Kenevian  slates,  Hunt     Boston  8oc.  Nat.  Hist.,  Proc,  vol.  xix,  1876-78.  p.  278. 

1878. 
Keniacus  limestone,  Safford.    Geol.  of  Tennessee,  by  Safford.     1869. 

Silurian.    Tennessee.    Included  in  Niagara  group. 
Meniscus  limestone,  Hopkins.    Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  51.     1890. 

Silurian.     Arkansas.     Included  in  Niagara. 
Menominee,  Irving.     U.  S.  Geol.  Surv.,  3d  Ann.  Kept,  pp.  166-168.     188:^. 
Archean.     Michigan.    Included  in  riuronian.    Exact  syns.  Animikie,  Penokee, 
and  Marquette. 
Menominee  series  (Lower)  Smyth.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xlvii,  pp.  216-223. 
1894. 
Algonkian.    Michigan. 
Menominee,  Lower,  Van  Hise.     U.  8.  Geol.  Surv.,  19th  Ann.  Rept.,  pt.  iii,  p.  16. 
1899. 
Algonkian.     Michigan.    Includes  Vulcan  iron  formation,  Antoine  dolomite,  and 
Stnigeon  quartzite. 
Menominee,  Walcott.    Geol.  Soc.  Am.  Bull.,  vol.  x,  p.  222.     1899. 
Algonkian.    Michigan.     Exact  syns.  Ix)wer  Huronian,  Keewatiii  in  ]>art,  lx>wer 
Marquette,  and  Felch  Mountain  Iron  series. 
Menominee  series,  Upper,  Van  Hise  and  Bayley.     U.  S.  Geol.  Surv.,  Geul.  Atlas  of 
U.  S.,  Folio  No.  62.     1900. 
Algonkian.    Michigan.     Includes  Vulcan  formation. 
Kentor  beds,  Cragin.    Aip.  Geol.,  vol.  xvi,  p.  162.    1895. 

Cretaceous.    Kansas.     Included  in  Comanche  series. 
Mentor  beds,  Prosser.     Kan.  Univ.  Geol.  Surv.,  vol.  ii,  jip.  182-194.     1897. 

Lower  Cretaceous.     Kansas.    Included  in  Comanche  series. 
Mentor  beds,  Jones.     Kan.  Acad.  Sci.,  Trans.,  vol.  xv,  pp.  111-112.     1898. 

Lower  Cretaceous.    Kansas. 
Mentor  beds,  Jones.     Kan.  Acad.  Sci.,  Trans.,  vol.  xvi,  pp.  ($5-66.     1899. 

Cretaceous.    Kansas.     Included  in  Dakota. 
Merced  series,  Lawson.     Univ.  of  Cal.,  Bull.  Dept.  of  Geol.,  vol.  i,  pp.  115-160. 
1894. 
Pliocene.    California. 
Merced  series,  Ashley.    Jour,  of  Geol.,  vol.  iii,  pp.  439,  441-446.     1895. 

Tertiary.    California.     Included  in  Pliocene. 
Merced  series,  Ashley.    Cal.  Acad,  of  Sci.,  Proc.,  1895,  2d  ser.,  vol.  v,  p.  312.     1896. 

Tertiary.    California.     Included  in  Pliocene. 
Merced  group,  Dall.    U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  ii,  pp.  33^337.     1898. 

Tertiary.    California.    Included  in  Pliocene. 
Meroed  formation,  Turner.    Jour,  of  Greol.,  vol.  vi,  p.  499.     1898. 

Tertiary.    California.    Included  in  Pliocene.    Exact  syn.  Wild  Cat  series. 
Xercer  Umettone,  Rogers.    Geol.  of  Pa.,  vol.  ii,  p.  477.    ld&%. 


168  NllKTH    AMKRICAN    OKnl.oDIc    FORMATION    NAMKS.        IwU.IM. 

l.-nisr group,  dlnuK^e.     2.1  Va.  (ie.il.  Kiirv..  \i<.-j.t.  V,  ]>.  INS,  rl  w-i-     IHTlt. 
('ArlKiniteniiw.     IVniisylvnnin. 
MtinvT.  I'lalt,    2il  lU  Oiwl.  Surv,,  Ik'i.l.  II*,  |>.  -.f^t.     IHW, 

Carlranirurutw.     iSuiiiRylviuiia. 
Mercer  limcHtone  (Lower),  Orton.    Ohiu  (i&il.  Surv.,  vol.  v,  p.  IS.     IWM. 
(^rbouiferolM.     Oliiu.     Rxact  eyitH.  Zoar  lliiiwtoiio  an<l  Itlun  lliiitwioiie. 
Merrar  Ijmeetoiie,  Upper,  Orton.     Ohio  Itunl.  Surv.,  vol.  v,  p.  IS.     ISSl. 

C^irlMnifcmuD.    Ohin,     lixAct  eya.  iintv  liinniUino. 
Mercer  Rnnip,  Wliil*.     U.  R  Gci>l.  Surv..  Bull.  No.  65,  p.  200.    1891. 
(brhimifpnxiEi.    Ohio.  I^nnnylviutiii,  aiul  West  VirjiitiiA.     Ini-livioil  in  I'<ittj<v  illc 
Coualomemte  xiTiea.     Int^lwlvs  llpptT  and  I»wer  Merreir.     INirt.  Hyrm.  Z.vir 
liiiieftoiie  and  Bine  limestone. 
Mercer  (troiPi  Liriwer,  Orton.     Ohio  (ieol,  Hiirv.,  vol.  vii,  pp.  3(i,  .W,  111.     IXiK!. 

Carbon ilemuB.     Ohio.     Ini.'1u<)e'l  in  Conicl'imeraile  group. 
-Ii!eri.tr  group.  Upper,  Orton.     Ohio(!r.)l.  Surv.,  vol.  vii,  pp.  38,  5H.  82.      I*K«. 

CarlKaniteroiiB.    Ohio.     Inclniiisl  in  ConKl(>i])i?ratt<  jfroap. 
Mereer  group,  H'lnvilliere,     al  Pu.  lie.il.  Kurv.,  finsl  Ktipt,.  vol.  ill.  pt.  i,  p.  1902. 
IMS. 
(.'nrboiufcrous.     PunnHylviiniii,     Iiii'lu.ltil  in  Nii.  xli,  I'otlevllte  CoiigloTneTHtC. 
Keridian  »erief,  RoueTV.    (ii-ol.  .jf  I'li,.  v<il.  I,  pp.  107,  IR7-138.  E73,  rt  mii].,  vol.  ii, 
|..  T.T.1.     ISW. 
Siliirinti.     IViifiDylvuniii.     Inrliidra  Oriskany. 
Heri^miah  formHtioii,  Ami.    Can.  Rcc.  Kei.,  vol.  viii,  pp.  Itl2-l«:i,     19IX). 

CarlKinifiToiiB.    CaiiH'la.     Im-liiiie.!  in  N.ii-t^lwniferoaf. 
Merom  rtandsMm-,  t^^l|ytt,     Imliunii  Cn-il.  Rurv-  2d  a?pl,.  fur  1870,  p,  ItW.     IHTI. 

GarlHinift^niiui.     Indiann. 
Merom  roi-k,  l^ollelt.     Inrliaiiii  <Je.il.  Hnr\-.,  Mi  Ann,  Iti'pl--  '"t  If7:J.  pp.  S2(l,  Xil. 
:m,  3H(i.     1874. 
Carbon  if enniB.     Indiana.     Ksact  ayn.  Fort  Knox  gandetone. 
Meroni  nan.lBtone,  Ci)llott.     Indiana  (ieol.  Surv.,  7th  Ann.  Rept.,  1875,  pp.  251, 2.M. 
187«. 
InJiana. 
Meroni  nandstone,  Collell      Indiana  I)c\A.  (ieol.  and  Nat  Hist.,  13th  Ann.  Kept, 
1S83,  pp.  8.  4K,  49,  .V).     ltW4. 
Carbon  if eroue.     I  mil  ana. 
Merom  HanilHtone,  Blatrhley  and  Ashley.     Indiana  I)ept.  Geol.  and  Nat.  Resounds, 
22d  Ann.  Rept  ,  pp.  1«,  22.     ISHH. 
Crelax^-eouB  or  Juralria-'.     Indiana. 
Merom  aandrttonc,  Ashley.     Indiana  Itept.  <ie<)l.  and  Nat.  Refl.,  2:M  Ann  Rept,  1898, 
l>p.  74,  90(1.     IKtW. 
Tria»<i(-(?).     Indiana. 
Merrimack  gnnip.  IIit<-hrrK-k,     (icil,  of  N.  H.,  pt  ii,  pp.  5S8-,W1,  621.     3877. 

Paleozoic.     New  Hampshire. 
Mcrrimai'k  group,  llit4'hc(H-k.     Atii.   Mu».   Nat.   Hiet,,  Bull.,   vol.  1,  1881-88,  p  179. 
1884. 
Vennont  and  New  Hampshire. 
Merrimack  gmnp,  HiUhcock,     Jour,  ot  Geol.,  vol.  iv,  p.  H*.     1886. 

.'VI)>onkian  or  Cambrian.     New  IlnmpHhin.'.     Ini-luded  in  Montalban. 
Heaa  tiandetonen,  (iabb.     Ca\.  Acad.  S<'i.,  I'nw.,  2d  aer.,  vol  i,  p.  175.     1867. 

Cretaceous.    Baja  Califonda. 
Mcfta  formation,  Goodyear.     Cal.  State  Mr.  Itnr.,  Rept.,  vol.  yjii,  1888,  p.  518.     1888. 

California. 
Mvva  fonnation,  Blake.     Rept.  ot  <iovernor  of  .Arizona  to  Secretary  of  Interior,  I89!l, 
p.  143,  1(100. 
•izoiia. 
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Verde  group,  Holmes.     U.  S.  (leol.  and.  (Jeog.  Surv.  of  Terr.,  9th  Ann.  Rept; 
pp.  245,  248.     1877. 
Cretaceous.    Colorado. 
Mesabi  moraine,  Elftman.     Am.  Geo!.,  vol.  xxi,  pp.  9:i-94.     1898. 

Pleistocene.     Minnesota. 
Mesnard  formation,  Wadsworth.     Mich.  (leol.  Surv.   Rept.  State  Boanl  for  1891  and 
1892,  p.  06.     1893. 
Azoic  or  Archean.     Michigan. 
Mesnard,  Van  Hise.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  6.     1893. 

Archean.     Michigan.     Included  in  Marcjuette  series. 
Mesnani  quartzite.  Van  Hise  and  Bayley.     U.  8.  Geol.  Surv.,  15th  Ann.  Rept.,  p.  516. 
1895. 
Algonkian.     Lake  Superior  region.     Included  in  Lower  Maniuette  series. 
Mesnard  quartzite.  Van  Hise.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxviii,  pp.  221-239. 
1897. 
Algonkian.     Michigan.     Include<l  in  I>ower  Man}uette  series. 
Michig^axnine  formation.  Van  Hise  and  Rayley.     U.  K.  Geol.  Surv.,  15th  Ann.  Rept, 
p.  598.     1895. 
Algonkian.     Lake  Superior  region.     Included  in  Up|)er  Maniuette  series. 
Michigamme  formation.  Van  Hise.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxviii,  pp.  444-459. 
1897. 
Algonkian.     Michigan.     Includeil  in  Upper  Marquette  series. 
Michigamme  formation.  Van  Hise.     Geol.  Soc.  Am.,  Hull.,  vol.  ix,  p.  281.     1898. 

Algonkian.     Michigan.     Included  in  Upper  Marquette  series. 
Michigamme  formation,  Van  Hise.     U.  S.  Geol.  Surv.,  19th  Ann.  Rept.,  pt.  iii,  p.  16. 
1899. 
Algonkian.     Michigan.     Included  in  Upper  Marquette  series.     Exact  syn.  Upi)er 
Menominee. 
Michigan  salt  group,  Taylor.     Rept.  Committee  on  Salines,  relative  to  the  Saline 
resources  State  of  Michigan,  p.  3.     1839. 
Michigan. 
Michigan  salt  group,  Winchell.     Mich.  Geol.  Surv.,  Ist  Bien.  Rept.  Prog.,  pp.  91, 
139.     1861. 
Carboniferous.     Michigan. 
Michigan  salt  group,  Rominger.     Mich.  Geol.  Surv.,  vol.  iii,  pt.  i,  p.  102.     1876. 

Carboniferous.     Michigan. 
Michigan  series,  Lane.     U.  S.  Geol.  Surv.,  Water-Supi)ly  Paiiers,  No.  xxx,  pi.  vi,  1899. 

Carboniferous.     Michigan. 
Michigan  series,  Lane.     Mich.  Geol.  Surv.,  vol.  vii,  pt.  ii,  pp.  13,  98,  294.     l^KK). 

Carlx>niferous.     Michigan. 
Middle  conglomerate  group,  l^sley.     2d  Pa.  ( Jeol.  Surv.,  Final  liept.,  vol.  iii,  pt.  i, 
p.  1667.     1895. 
Carboniferous.     Pennsylvania.     Includetl  in  No.  x,  I'ocono.     Exact  syn.  No.  xb. 
Middle  Park  be<l8,  Clark.     U.  S.  Geol.  Surv.,  Bull.  No.  83,  p.  137.     1891. 

Cretaceous.    Colorado. 
Middle  Park  beds,  Cross.     Colo.  Sci.  Sfxj.,  Proi!.,  vol.  iv,  pp.  192-214.     1892. 

Post  Laramie.    Colorado.     Part.  syn.  Denver  be<ls. 
Middleboro  clays.  Wood  worth.    U.  S.  Geol.  Surv.,  17th  Ann.  Rept.,  pt.  i,  p.  985.    1896. 

Pleistocene.    Massachusetts. 
Middleton  formation,  SaffonL     Geol.  S<x;.  Am.,  Bull.,  vol.  iii,  pp.  511,  512.     1892. 

Tertiary.    Tennessee,  Alabama,  Mississippi.     Included  in  Koiene. 
Midland  sands,  Willis  and  Smith.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio 
No.  54.     1899. 
Pleistooene,    Washington, 
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Kidway  series,  Smith  and  Johnson.    U.  S.  Geol.  Sarv.,  Ball.  No.  43,  p.  62.     1S87. 

Tertiary.    Alabama.    Included  in  Lower  Eocene  and  Lignitic. 
Midway,  Langdon.    Geol.  Soc.  Am.,  Bull.,  vol.  ii,  pp.  588,  595.     1891. 

Tertiary.    Alabama.    Included  in  Lower  Eocene. 
Midway  or  Clayton  series,  Langdon.    Ga.  Geol.  Surv.,  1st  Kept  of  Prog.,  p.  95.     1891. 

Tertiary.    Georgia. 
Midway  division,  Spencer.     Ga.  Geol.  Surv.,  Ist  Kept,  of  Prog.,  p.  44.     1891. 

Tertiary.    Georgia.     Included  in  Eocene.     Exact  syn.  Clayton  division. 
Midway  or  Clayton  stage,  Harris.     Ark.  Geol.  Surv.,  1892,  vol.  ii,  pp.  22-55.     1892. 

Tertiary.    Arkansas.    Included  in  Eocene  series. 
Midway  stage,  Harris.     Am.  Pal.,  Bull.  No.  4,  pp.  10-11.     1896. 

Tertiary.     Gulf  States.     Included  in  Eocene. 
Midway  stage,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  ii,  p.  346.     1898. 

Tertiary.    Alabama.     Included  in  Eocene.     Exact  syu.  Clayton  group. 
Midway  stage,  Harris  and  Veatch.     La.  State  Exp.  Sta.,  pt  v,  pp.  63-64.     1899. 

Tertiary'.     Louisiana.    Included  in  Eocene. 
Kidwayan  stage,  Vaughan.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxix,  p.  25.     1900. 

Tertiary.     Gulf  States.     Included  in  Eocene. 
Mifflintown  limestone,  Lesley.     2d  Pa.  Geol.  Surv.,  Rept.  F,  pp.  xxv-xxvi.     1878. 

Silurian.     Pennsylvania. 
Milbum  shales,  Tarr.    Am.  Geol.,  vol.  vi,  p.  150.     1890. 

Carboniferous.    Texas.     Included  in  Upper  Carboniferous. 
Milbum-Strawn,  Dumble.    Texas  Geol.  Surv.,  Ist  Ann.  Rept.,  pi.  iii,  p.  Ixvi.    1890. 

Carboniferous.    Texas.     Included  in  Coal  Measures. 
Miliolite  limestone,  Dall  and  Harris.     U.  S.  (leol.  Surv.,  Bull.  No.  84,  pp.  104,  331. 
1892. 

Tertiary.     Florida.     Included  in  Miocene. 
Mill  Creek  limestone,  Ashhurner.     2d  Pa.  (leol.  Surv.,  Rept.,  1885,  p.  443  et  eeq. 
1886. 

CarlwniferouH.     Pennsylvania.     Included  in  Coal  Measures. 
Miller  fire  clay,  Wheeler.     Mo.  (leol.  Surv.,  Sheet  Rept.  No.  2,  p.  57.     1893. 

Upi)er  Carboniferous.     Missouri.     IncludiMi  in  l^wer  Coal  Measures. 
Millers  River  couglomerate,  Shaler,  Womlworth  and  Foerste.     U.  S.  Geol.  Surv., 
Mon.,  vol.  xxxiii,  p.  140.     1899. 

Carboniferous.     Rho<le  Island.     Inrludtnl  in  Tondville  gniup. 
Millsap  division,  Cummins.     Texas  (ieol.  Surv.,  2.1  Ann.  Rept.,  pp.  372-373.     1891. 

CarlK)niferous.     Texas.     Included  in  Coal  Measuri's. 
Millsap  limestone,  Ooss.     II.  S.  Geol.  Surv.,  (leol.  Atlas  of  U.  S.,  Folio  No.  7.     1894. 

Carl)oniferous.     Colorado. 
Millsap  limestone,  (Jilbert.     T.  S.  (ieol.  Surv.,  (ieol.   Atlas  of  U.  S.,  Folio   No.  m. 
1897. 

Carl)oniferous.     Colorado. 
Millstone  ^rit,  Tuomey.     Ala.  (ieol.  Surv.,  Ist  Hien.  Kept.,  p.  71.     1850. 

Carln^uiferous.     Alabama. 
Millstone  grit,  Owen.      First  Report  of  a  lUn'ounoissancc  of  Northern    .\rkansas, 
1857-58,  pp.  ia5,  137.     1858. 

Arkansas. 
Millstone  grit,  Ivcsquereux.     Am.  Phil.  Sor.,  Proc,  vol.  ix,  p.  199.     186:1 

Carboniferous.     Arkansas. 
Millstone  grit.  Cox.     111.  (ieol.  Surv.,  vol.  vi,  pp.  223-224.     1875. 

Carlx)niferous.     Illinois.     Ineludi^l  in  Coal  Measures. 
Millstone  grit,  or  The  Conglomerate,  Shaler.     Ky.  Geol.  Surv.,  vol.  iii,  new  ser.,  pp. 
J86-190.     1877. 
Carf/oniferoiw.     Ken  t  ucky . 
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MillstoDe  grit,  Bailey  and  Ells.    Can.  Geol.  Surv.,  Kept,  of  Prog.,  1876-77,  p.  383. 
1878. 
Carboniferoofl.    New  Bmnswick. 
Millstone  grit  (False),  Harris.    Ark.  Oeol.  Surv.,  1888,  vol.  iv,  pp.  162-153.     1888. 

Carboniferoos.    Arkansas.    Included  in  Coal  Measures  or  Pennsylvanian. 
Millstone  grit  formation,  Simonds.    Ark.  Geol.  Surv.,  1888,  vol.  iv,  pp.  10&-112, 152. 
1888. 
Carboniferous.    Arkansas.    Included  in  Coal  Measures  or  Pennsylvanian. 
Millstone  grit,  Penrose.    Ark.  Geol.  Surv.,  1890,  vol.  i,  pp.  140-141,  498.     1890. 

Carboniferous.    Arkansas.    Included  in  Coal  Measures. 
Millstone  grit  group.  Squire.    Ala.  Geol.  Surv.,  Rept  on  Cahaba  Coal  Field,  p.  14 
et  seq.    1890. 
Carboniferous.    Alabama.    Included  in  Coal  Measures. 
Millstone  grit,  Fletcher.    Can.  Geol.  Surv.,  DejHriptive  note  on  Sydney  Coal  Field, 
pp.  7-8.     1900. 

t 

Carboniferous.    Nova  Scotia. 
Klton  series.  Turner.    Am.  Geol.,  vol.  xiii,  p.  282.     1894. 

Juratrias.    California. 
Milton  formation.  Turner.     U.  S.  Geol.  Surv.,  17th  Ann.  Kept.,  pt.  i,  p.  624.     1896. 

Juratrias.    California. 
Milton  formation.  Turner.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  37. 
1897. 

Juratrias.    California. 
Klwood  series,  Tyrrell.    Can.  Geol.  Surv.,  new  »er.,  vol.  v,  pt.  i,  pi>.  83E,  144E, 
199E,  212E-215E.     1893. 

Cretaceous.     British  Columbia.     Included  in  Pierre. 
Minbo,  Hill.    Harvard  Coll.  Mus.  of  Comp.  Z(x>l.,  Bull.,  vol.  xxiv,  p.  57.     1899. 

Cretaceous.    Jamaica.    Included  in  Blue  Mountain  series. 
Mineral  Kin^,  Turner.    Am.  Geol.,  vol.  xiii,  p.  231.     1894. 

Juratrias.    California. 
Mineral  King  beds.  Turner.     U.  S.  Geol.  Surv.,  14th  Ann.  Rept,  pt.  ii,  p.  451.    1894. 

Juratrias.    California.    Included  in  Triassic  (?). 
Idme^Iiiisa  sandstone,  Winchell.     Rept.  of  a  Reconnoissance  of  the  Black  Hills  by 
Capt  Ludlow,  pp.  38,  63.     1875. 

South  Dakota. 
IKiiinesota  River  Valley  gneiss,  Walcott.    Geol.  Sot;.  Am.,  Bull.,  vol.  x,  p.  222.    18fH). 

Archean.    Minnesota. 
Miohippus  series,  Marah.     Am.  Jour.  Sci.,  3(1  ser.,  vol.  xiv,  p.  355.     1877. 
Miohippus  beds.  Marsh.     Am.  Jour.  Sci.,  M  Ser.,  vol.  xlviii,  pp.  91-92.     1894. 

Tertiary.    Oregon.     Included  in  Mio<*ene. 
Mispeck  group,  Matthew.    Can.  Nat.,  vol.  viii,  p.  244.     18()3. 

New  Brunswick. 
Mispec  group,  Bailey  and  Matthew.      Can.  Geol.  Surv.,  Rept.  1870-71,  pp.  180-183. 
1873. 

Devonian.     New  Brunswick. 
Mispeck  gnmp,  Matthew.    Can.  Roy.  Sot\,  TranH.,  1894,  vol.  xii,  sec.  iv,  pp.  89-111^ 
1895. 

Devonian.     New  Brunswick.     Exact  syn.  No.  i,  Dawson. 
Xission  Creek  series,  Spurr.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  iii,  pp.  175-184. 
1898. 

Cretaceous.    Alaska. 
Mission  Creek  series,  Emmons.    Nat.  Geog.  Mag.,  vol.  ix,  p.  158.     1898. 

Cretaceous  (in  port).    Alaska. 
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Lppi  groap,  Winuhell  (A.).    Am.  Phil.  Soc,  Proc,  voL  xi,  p.  70.    186B. 

Proposes  name  for  GarboniferooB  limestones  of  the  United  States. 
MisBiSBlppian  series,  Branner.    Ark.  Geol.  Sarv.,  1888,  vol.  iv,  p.  xlU.     1888. 

Carboniferous.    Arkansas.    Included  in  Pennine.    Includes  Boston,  Genevieve, 
and  Osage  groups. 
Mississippian  series,  Williams.    U.  S.  Geol.  Sarv.,  Bali.  No.  80,  pp.  185, 189.     1881. 

Carboniferous.    Includes  Genevieve,  Osage,  and  Chouteau  groape. 
Missiasippiaii  series,  Keyes.    Iowa  G^l.  Sarv.,  vol.  i,  pp.  47-80.    1808. 

Carboniferoiis.    Iowa.    Includes  Kinderhook,  Augusta,  St  Loois,  and  Kaakaskhi 
MiasisBippian  series,  Keyes.    Iowa  Geol.  Sarv.,  vol.  ii,  pp.  60-01.    18M. 

Carboniferous.    Iowa.    £xact  syn.  Lower  Carboniferoua. 
MisBissippian,  Keyes.    Mo.  Geol.  Surv.,  vol.  iv,  pp.  90,  43-79.     1804. 

Lower  Carboniferuus.    Missouri.    Includes  Kaskaskia,  St.  Loois,  Augosta,  and 
Kinderhook  stages. 
Mississippian  limestone,  llaworth.     Kan.  Univ.  (leol.  Surv.,  vol.  i,  pp.  3£h57,  147-149. 
1896. 

Carboniferous.     Kansas. 
Missiesippian  series.  Bain.    Iowa  Geol.  Surv.,  vol.  v,  pp.  180-151.    1896. 

Carboniferous.    Iowa.    Includes  Kinderhook,  Augusta,  and  St  Louis. 
Mississippian  s^mee,  Adams.    Kan.  Univ.  Geol.  Surv.,  vol.  i,  pp.  16-18.    1896. 

Carboniferous.    Kansas. 
Mississippiun  series,  Beyer.    Iowa  Geol.  Surv.,  voL  vii,  pp.  219-227.    1807. 

Carboniferous.    Iowa.    Includes  Kinderhook,  Augusta,  and  St  Louis. 
Mississippian,  Ha  worth.    Kan.  Univ.  Geol.  Surv.,  vol.  iii,  pp.  14-19,  96.    1808. 

Carboniferous.    Kansas.    Kxact  syn.  Sub-carboniferous. 
Mississippian,  Marbut.    Mo.  Geol.  Surv.,  yoL  xil,  pt  ii,  p.  823.    1898. 

Lower  Carboniferous.    Missouri.    Includes  Augusta,  and  Buriington. 
Mish<iH<ippian  scries,  Sliepard.    Mo.  (tcoI.  Surv.,  vol.  xii,  p.  49.     18S*8. 

I>ower  CarlK)niferoiiH.    Missouri.    In(*lu<lcH  Augusta  and  KindertK)ok  stages. 
Mississippian  sirrios,  Keyes.    Am.  (ieol.,  vol.  xxii,  pp.  108-113.     1898. 

Carl>onifen>us. 
Missouri  formation,  Keye^.    Iowa  (ieol.  Surv.,  vol.  i,  pp.  114-116.     185^3. 

Carl)oniferous.    Iowa.    Indiided  in  Pennsylvanianseries.    Exact  syn.  Upper  Coal 

Missouri  formation,  Keyes.     Iowa  (ieoh  Surv.,  vol.  ii,  pp.  137-139,  155-159.     1894. 

Carl)oniferous.    Iowa.    Ineluddlin  Pennsylvauian  series.    Exact  syn.  UpI^erC'Oal 
Measun^. 
Missouri  stagt%  Keye^.    Mo.  (leol.  Surv.,  vol.  iv,  pp.  3(),  82.     1894. 

Carlxmiferous.    Missouri.     Exact  syn.  rpi>i»r  C'oal  Measures  of  Missouri. 
Missouri  stage,  I^onsdale.    Iowa  (ieol.  Surv.,  vol.  iv,  pp.  391— 411.     1895. 

Carboniferous.    Iowa.     Kxact  syn.  TpperCoiil  Measures. 
Missourian  series,  Wheeler.     Mo.  (ieol.  Surv.,  vol.  xi,  p.  46.     1896. 

Upi)er  Carbonifen>ns.     Mis.-^mri.     Inchuieii  Upper  Coal  Measures. 
Missourian  formation,  lUiin.     Iowa  (ieol.  Surv.,  vol.  vii,  pp.  446-451.     18t>7. 

Carboniferous.     Iowa. 
Missourian  formation,  Tilton  and  Bain.     Iowa  (ieol.  Surv.,  vol.  vii,  pp.   509-520. 
1897. 

Carboniferous.     Iowa.     Includes  Bethany  limestone. 
Missourian,  lA*onanl.     Iowa  Geol.  Surv.,  vol.  v,  pp.  82-83.     1898. 

CarlK)niferouH.     Iowa. 
Missourian,  Marbut.     Mo.  Geol.  Surv.,  vol.  xii,  pt  ii,  pp.  31,  210,  268.     1898. 

Upper  Carboniferous.    Missouri.     Included  in  Upi^r  Coal  Measures. 
Missouri,  Bain  and  Ivconard.     Jour,  of  (Jeol.,  vol.  vi,  pp.  577-588,     1898. 
Carboniferoua.     Mississippi  Valley. 
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MisBOurian  series,  Keyes.    Am.  Geol.,  vol.  xxiii,  pp.  298-316.    1899. 

Carboniferous.    Missiesippi  Valley.     Includes  Cbttonwood  limestone,  Atchison 
shale,  Forbes  limestone,  Platte  shale,  Plattsmouth  limestone,  Lawrence  shale, 
Plattsbur^  limestone,  Parkville  shale,  Tola  limestone,  Thayer  shale,  and  Beth- 
any limestone. 
Mitchell  limestone,  Hopkins  and  Siebenthal.     Indiana  Dept.  (xeol.  and  Nat.  Res., 
21st  Ann.  Kept,  1896,  pp.  296,  298.     1877. 
Carboniferous.     Indiana. 
Mitchell  limestone,  Blatchley  and  Ashley.     Indiana  Dept.  Cieol.  an<l  Nat.  Res.,  2'Jd 
Ann.  Kept,  1897,  pp.  16,  21.     1898. 
Carboniferous.    Indiana. 
Mitchell  limestone,  Ashley.     Indiana  Dept  Geol.  and  Nat.  Res.,  28d  Ann.  Rept., 
1898,  pp.  74,79.     1899. 
Carboniferous.     Indiana. 
Moberly  sandstone,  Marbut.    Mo.  Geol.  Surv.,  vol.  xii,  pt.  ii,  pp.  32.S,  324,  .'W 1-332, 
350.     1898. 
Upper  Carboniferous.     Missouri.     Included  in  Pennsylvanian.     Exact  Hyn.  Middle 
Coal  Measures. 
Mobile,  Smith,  Johnson  and  Langdon.    Ala.  Geol.  Surv.,  Geol.  of  CoaHtal  Plain  of 
Ala.,  p.  47.     1894. 
Pleistocene.     Alabama.     Exact  svn.  Estuarine  or  Transition  formation. 
Moccasin  limestone,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atla^  of  U.  h?.,  FoHohNos. 
12,  2(5.     1894,  1896. 
Silurian.     Kentucky,  Virginia,  and  Tennessee. 
Moccasin  limestone,  Keith.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  27. 
1896. 
Silurian.     Tennessee. 
Moccasin  limestone,  Campbell.     U.  S.  Geol.  Surv.,  (ieol.  Atlas  of  U.  S.,  Folio  No.  44. 
1897. 
Silurian.     Virginia,  and  West  Virginia. 
Moccasin  limestone,  Campbell.      U.  S.  Geol.  Surv.,  (leol.  Atlas  of  U.  S.,  Folio  No.  39. 
1899. 
Silurian.     Vii^nia,  and  Tennessee. 
3Coduria  limestone  series,  Spencer.     Ga.  Geol.  Surv.,  Ist  Rept.  of  Prog.,  1890-91. 
1891. 
Ordovician.     Georgia.     Exact  syn.  Chickatnauga  limestone. 
^Coha'virk  limestone,  Vanuxem.     N.  Y.  Geol.  Surv.,  4th  Ann.  Rept.,  pp.  363-364,  370. 
1840. 
Silurian.     New  York, 
^^lohawk  slate,  Mather.     N.  Y.  Geol.  Surv.,  5th  Ann.  Rept.,  pp.  92-94,  98-101.     1841. 

Silurian.     New  York.     Included  in  Hudson  slate  series, 
^iohawk,  Conard.     Phil.  Acad.  Nat.  Sci.  Jour.,  vol.  viii,  pp.  2,30,  233-234.     1842. 

Ordovician. 
Mohawk  limestone,  Mather.     Geol.  of  N.  Y.,  pt.  i,  pp.  402-406.     1843. 

Paleozoic.     New  York.     Included  in  Black  River  limestone. 
Mohawkian,  Clarke  and  Schuchert.     Science,  new  ser.,  vol.  x,  pp.  876-877.     1899. 
Silurian.     New  York.     Includes  Lowville  limestone,  Black  River  limeHtoiio,  and 
ton  limestone. 
ICobegan  bluff  beds.  Wood  worth.     Geol.  Soc.  Am.,  Bull.,  vol.  viii,  p.  210.     1897. 

Pleistocene.     Rhode  Island.    Included  in  Columbia.     Exact  syn.  Tishbury  beds. 
iCojave  formation.  Smith.    Jour,  of  Geol.,  vol.  viii,  pi).  455-456.     1900. 

Tertiary.     California.     Included  in  Eocene. 
Xomable  slates,  Walcott.    Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  219.     1899. 
Algonkian.    New  Foundland.    Included  in  Avalon  terrane. 

BuU.  191—02 IH 
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Xona  Bchirt,  Van  Him  wid  Bsyle\'.     I'.  >i,  <i(u.1.  Sun..  I5tli  Aon.  t{<.'|>t.,  ]>.  490. 
1895. 
Aicheaii.    I«ke  Saperior  r^on.     V.\iu-t  HVti.  Kiiuhi  forniation. 
Mom  BchislB.  Bayley.     U.  a  G«oL  Surv.,  Mon.,  vol.  jcsviii.  pp.  ISa-IEfl.     1887. 

Archesn.     Michigan.     Included  In  Ituwnit^nt  cunipleK. 
Xotuvcb  formation,  Weed.    U.  B.  (i.i>l.  Run-.,  iiml.  AUan  of  II.  &.,  FdUim  Sob,  ^. 
56.     1899. 
Devonian  and  ffilurian.    Hontann.     rnri.  hii'iir.  JeSeraoii  lime8toni>  miil  Tlirw 
Forics  fonnation. 
-KoOGlora  sandstone,  Orton.     Ohio  (a.il.  Sun.,  :hl  t  >r>!aiiiiuiti'iii,  IhI  Ann.  Repl., 
p.  24.     1800. 
Silurian.    Ohio.     Exact  ayn.  Sylvania  fandatonis. 
Honea^oe,  Hill.     Harvard  Coll.  Hiu.  of  Comp.  ZooL,  Ball.,  toL  zxxiv,  p.  7S.    1889. 

Tertiary.    Jamaica.    Included  in  Oceanic  seriea. 
Kotunoath  formation,  Clark.     Hd.  Geol.  Sorv.,  vcJ.  i,  pp.  1G6,  193-194.  '  1S97. 

Cretaceous.    Maryland. 
Monmouth  fonnation,  Clark,  Bagg  and  ShMtock.    M.  J.  Oeol.  Sorv.,  BeipL,  1897, 
pp.  180-186.    1898, 
CretaceouB.    Newjeraey.    Included  in  Upper  CrelMeanB.    Indndea  Hoont  Utnrel 
nnda,  Naveeink  marls,  and  Bedbank  Bands. 
Monmouth  fonnation,  Clvk,  Bagg  and  Shmttock.    CmH.  Bocs.  Am.,  Ball.,  toL  viU, 
pp.  315,  331.     1897. 
CretoceooB.    NewJeraey.    Included  in  Upper  (>^ao»oiia.    ladndwMoqnt  Laarel 
Bands,  Navesink  marls,  and  Bedbank  sands. 
Konongaliela  series,  Bogera.    Geol.  Sorv.  of  Fa.,  4th  Ann.  B^tt,  p.  ISO.    1840. 
Monongahela  series,  PUtt    2d  Pa.  Geol.  Sarr.,  Bept.  fl.pp.b-S.    1875. 
Monongahela  lUver  series,  Stevenson.     Am.  Phil.  Soc.,  Trans.,  voL  xr,  iq>.  17-37. 
1873. 
Carboniferous.    West  Viri^nia.     Iiiclitdca  Pittsburg  limestone  and  sandatone. 
Monongahela   River  Herieti,   D'lnvillicrs.     2d   Pa.  Geol.  Surv.,   Ann.   Kept.,    1886, 
pp.  63-64,  206-208,  264-265,  291-2i;5,  336-341.     1887. 
CarbonifiToiis.    Peiiusylvania.     Kxact  syn.  t'pper  Productive  Measures. 
Monongahela  River  Beries,  White.     U.  8.  Geol.  fiurv..  Bull.  No.  65,  p.  43.     1891. 
Carboniferoux.     PennsylvHiiia,  West  Virginia,  an<l  Ohio.     Included  in  I'pper  Coal 
MeaKurcs.     Includes  Brownlown  Bandatone,  Wayneaburg  limestone.   Union- 
town  mncletone  and  liiueHtone,  Sewickley  sandstone  and  limestone,  Redat4>iie 
limestone,  and  Pittsburg  sanilatoiie. 
Monongahela  River  series,   D'lnvillicre.     2d  Pa.  tieol.  Surv.,  Final   Rept.,  vol.  iii, 
pt.  ii,  pp.  2448-2564.     1895. 
Carbonifen)us.    I'eniisylyania.    Kxact  syn.  No.  xv,  or  Upper  Productive  series. 
Monongahela  River  Coal  series,  White.     W.  Va.  Geol.  Surv.,  vol.  i,   p.  199.     1899. 

Carboniferous.     West  Virginia. 
Monongahela  formation,  O'llarra.     Mil.  Geo).  Surv.,  Allegany  County,  p.  124.   1900. 

Carboniferous.     Marylan<l. 
Konrae  beds,  I^ne.     Alich.  Geol.  Surv.,  Rept.  State  Board,  1891-82,  p.  66.     1893. 

Upper  SilurlHn.    Michigan. 
Monroe  shale,  Darton,     Geol.  Sot;.  Am.,  Bull.,  vol.  viii,  pp.  367,  373.      1894. 

Devonian.     New  York. 
Monroe  bcils,  l..ane.     III.  Geo).  Surv.,  vol.  v,  pt.  ii,  p.  26.     1685. 

Michigan. 
Monroe  Hlntes,  Nitzc.    Elisha  Mitchell  Sci,  Soc.,  Jour.,  pt.  Ii,  1896,  p.  66.     1896. 

.Mgonkiaii.     North  Carolina.     Included  in  Lower  PaleOEoic. 
.Monroe  slate,  Nitze  an<l  Hanna.     N.  C.  Geol.  Surv.,  BulL  So.  2,  pp.  36-37,    1896. 
Algonkian.     A'orth  Carolina. 
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Monroe  shales,  Ries.     N.  Y.  State  (leol.,  15th  Ann.  Rept,  vol.  i,  p.  404.     1897. 

Devonian.     New  York. 
Monroe,  Lane.     U.  S.  Geol.  Surv.,  Water-Supply  Papera,  No.  30,  pi.  vi.     1899. 

Silurian.     Michigan.     Exact  syn.  Lower  Helderberg. 
Monroe  beds,  Sherzer.     Mich.  Geol.  Surv.,  vol.  vii,  i)t.  i,  pp.  43-53,  222-2l>«.     KHK). 

Silurian.     Michigan. 
Monroe-Harrison  limestone,  Owen.     Rept.  Geol.  Reconn.  Indiana   (1 859-1 8(>()), 
p.  125.     1862. 

Carboniferous.     Indiana.     Include*!  in  SubcarlK>niferou8  limestone. 
Monson  gneiss,  Emerson.     IJ.  S.  Geol.  Surv.,  Mon.,  vol.  xxix,  pp.  41,  5<).     1898. 

Cambrian.     Massachusetts.     Included  in  Ix)wer  Cambrian. 
Mont  Alto  lignite,  Lesley.     Am.  Jour.  Sc.i.,  2d  ser.,  vol.  xl,  p.  119.     18(>5. 

Tertiary.     Pennsylvania. 
Montalban,  Hitchcock,     (ieol.  of  N.  IL,  pt.  i,  i».  522.     KS74. 

Eozoic.     New  Hamjwhire. 
Montallmn,  Crosby.     ReiK)rt  on  (Jeol.  Map  of  Massachusetts,  pp.  21M().     187<». 

Massachu8c*tts. 
Montalban  group,  Hitchcock,     (leol.  of  N.  H.,  pt.  ii,  pp.  1 12-127,  5<i3-573,  (iOO.     1877. 

Eozoic.     New  Hamjwhire. 
Montalban  series,  Huntington.     Cieol.  of  N.  H.,  pt.  ii,  pp.  410-411.     1877. 

£/)zoic.     New  Hampshire. 
Montall)an,  Hitchcock.     Am.  Mus.  Nat.  Hist.,  Bull.,  vol.  i,  No.  5,  p.  1(37.     1884. 

Archean. 
Montallian,  Hunt.     Smithsonian  Inst.  Ann.  Rept.,  1882,  p.  .33().     1884. 

Archean.     North  America.     Part.  syn.  Terranovan. 
Montalban,   Whitney  and  Wadsworth.     Harvanl  Coll.  Mu.s.  Cc«np.  Z<»ol.,  Hull., 
vol.  vii,  1880-84,  p.  561.     1884. 

Include<l  in  Azoic  system. 
Montalban,  Crpsby.     Bt)ston  Soc.  Nat.  Hist.,  Proc,  vol.  xxiii,  1884-88,  p.  498.     1888. 

Dakota. 
Montalban,  Pumpelly.     Geol.  Soc  Am.,  Bull.,  vol.  iv,  p.  383.     1893. 

Archean  (?).     Canada  (?). 
Montalban  gneiss,  Crosby  and  Fuller.     Inst,  of  Tech.,  Quart.,  vol.  ix,  p.  3.30.    1896. 

New  Hampshire. 
Montana  group.  Eldridge.     Colo.  Sci.  Soi\,  vol.  iii,  p.  93  (footnote).     1888. 

Cretaceous.     Colorado.     Includes  Fox  Hills  and  Fort  Pierre  formations.     Exact 
syn.  Fox  Hill. 
Montana,  White.     U.  S.  (ieol.  Surv.,  Bull.  No.  82,  pp.  158,  2()1.     1891. 

Cretaceous.     Rocky  Mountains.     Include  Fox    Ilill.s,    Fort   Pierre.     Kxact  syn. 
Ripley  formation. 
Montana,  Weed.     U.  S.  Geol.  Surv.,  Bull.  No.  1(N>,  p.  18.     1893. 

Cretaceous.     Montana. 
Montana  formation.  Cannon.     Colo.  Si'i.  S<x!.,  Proc,  vol.  iv,  ]>.  249.     1S93. 

Cretace<3us.     Colorado. 
Montana,  Eldridge.     U.  S.  Geol.  Surv.,  Geol.  Atlas  <»f  U.  S.,  Folio  No.  9.     1894. 

Cretacefuus.     Colorado.     Includes  Pierre  and  Fox  Hills. 
Montana,  Cmss.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  V.  S.,  Folio  No.  7.     1894. 

Cretaceouf?.    Colorado. 
Montana,  Iddings  and  Weed.     U.  S.  Geol.  Surv.,  (ieol.  AtUus  of  V.  S.,  Folio  No.  1. 
1894. 

Cretace<;)us.     Montana.     Includes  Pierre  and  Fox  Hills  IkhIs. 
Montana,  Weed.     U.  S.  Geol.  Surv.,  (ieol.  Atlas  of  I'.  S.,  Folio  No.  30.     1896. 

Cretaceous.     Wyoming.     Includes  Pierre  and  Fox  Hills. 
Montana,  Weed  and  Pirsson.     U.  S.  (ieol.  Surv.,  Bull.  No.  \H9,  v.  Al.     \'?»SMIS. 

Cretaceous.    Montana.    Includes  Piarre  shale.  Fox  Hills  aaudatouc. 
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Hontana,  FMle.    U.  8.  Oeol.  8at\:,  l>eo1.  Atlas  of  «,  S.,  Foli.i  No.  34.     tmi. 

Cretacecnu.    Hontena. 
HontmnA,  Emmgna,  CnmAnd  Ehirklge.     ir.  S.G(m>I.  Surv.,  Mori.,  vol.  xxvii,  i>[^  J»«, 
68.     1896. 

Cretaceooa.    Colondo.    IaphK{i«  Pierre,  K»x  Iltlls. 
Montana  formation,  Spnrr.    TJ.  S.  <i(>ol.  isiirv.,  Mnn.,  vol.  xxxi,  jip.  4:2— l^i,     IsiiN. 

CretaceoQS.    Colorado. 
HtmUna fonnadon,  Weed.    U..&.  lii^il.  Siirv.,  Oi^jI.  Alius  nf  t:.  k,  I'nli.i  N'l'.  .Vv 
1899. 

CretaceiHU.    Htmlana. 
Montana  fonnation,  Iddinga  and  Weed.    U.  8.  Gtol.  8nrv.,  Mon.,  vol.  xxviil,  pt  ii, 
pp.  1-69,  149-lU.     1899. 

Cretaoeona.    YellowibiDe  Ihu-k. 
Montana  formation,  Hagoe.     U.  8.  Geol.  Sorv.,  Oeol.  Atlu  of  V.  8.,  FoHo  Na  68. 
1899. 

Cretaceous.    Wyoming. 
MontanR  fonnation,  Knowltrai.    U.  8.  Geol.  Burr.,  Boll.  Ho.  188,  pp.  l-ll.     IflOa 

Oretaceons.    Wjroming,  Utah,  and  Montana.    Put.  syn.  Belly  River  aeries. 
Xante  de  Oro  fonnation,  Tnmer.    (J.  8.  Geol.  8arv.,  17th  Ann.  BefiL,  pL  1,  p.  64S. 
18S6. 

Jurstrias.    CUIfoniia.    Included  in  8upeTj*cent  Beriea. 
KontetwUo  sandstone,  Oaypote.    2d  Pa.  Gml.  Sarv.,  Kept.  F*,  pp.  67-88.    188S. 

Devonian.    Pennaylvania.    Included  in  Hamilton. 
Montogo  fonnation,  Hill.     Harvard  Coll.  Hm.  Comp.  fBotA.,  Boll.,  vol.  xxiiv, 
p.  108.    1899. 

Pleiolooene.    Jamaica,    tnclnded  in  Coastal  aeries. 
Monterer,  Blake.    Phil.  Acad.    Nat  Bd.,  Proc.,  vol.  vU,  pp.  S2S-S3I.    1886. 

Tertiary.    California. 
Monterey  sandstone,  Darton.     Am.  Geol.,  vol.  x,  p.  15.     189:!. 

Silurian.     Virginia.     Part.  eyn.  Oriakany. 
Monterey  series,  Lawson.     L'niv.  Cal,,  Dept.  ot  Ge<il.,  Bull ,  vol.  i,  pp.  1-59.     isi>:!. 

Miocene.    California. 
Monterey  series,  Aahley.     Jour,  of  Geol.,  vol.  iii,  pp.  439,  441.     1895. 

Tertiary.     Caiifornia.     Inciiidecl  in  Miocene. 
Monterey  sandstone,  Darton.     U.  t>.  Geol.  Sur\-.,  Geol.  Atlas  of  U.  S.,  Folios  Nue.  14, 
32.     1894,  1896. 

Devonian.     Vii^tnia,  West  Virj^nia.     Kxact  synn.  Oriskany,  Rt^ra  No.  vii,  and 

Monterey  samistone,  Darton.     V.  S.  Geol.  Surv.,  tJeol.  Atlaa  of  XI.  S.,  Folio  No.  28. 
1896. 
Devonian.     West  Virftinia  and  Marylanil. 
Monterey  series,  Ashley.    (^!.  Acwi.  8ii.,  I'rcxr.,  ai  ser.,  vol.  v,  p.  :«)».     isn6. 

Miocene.    California.     Kxai-t  cynH.  While  Miocene  shale  anil  Bituminous  nliale. 
Monterey  formation,  Clark.     M<l.  Geol.  8urv.,  vol.  i,  pp.  157,  182-183.     1897. 

Devonian.    Maryland.    Exact  syn.  Oriskany  sandstone. 
Monterey  series,  Fairbanks.    Jour,  ot  Geol.,  vol.  vl,  pp.  Ml-563.     1888. 

Tertiary.     California.     Included  in  I^wer  Neoivne. 
Monterey,  Clark.     Md.  Geo).  Surv.,  vol.  ii,  pp.  199,  208.     1898. 

Devonian.    Maryland.     Part  syn.  Oriskany. 
Monterey  saniistone,  Daryon.    U.  S.  Geol.  Surv.,  Geol.  Atlaa  of  V.  8.,  Folio  No.  61. 
1899. 
Devonian,  Virginia  and  West  Vir^nia. 
Hontevallo  shale.  Smith.     Ala.  Geol.  8urv.,  Kept,  on  Cahaba  coal  6«ld,  p.  148. 

1/190. 
Caiiibriaa.     Alabama.     Exact  syn.  Chocvo\oecQ b^\«. 
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Montevallo,  Walcott.    U.  S.  Geol.  Surv.,  Bull.  No.  81,  p.  247.    1891. 

Cambnan.    Alabama.    Exact  syn.  Gonnasauga,  Choccolocco. 
Montevallo  shale  and  sandstone,  McCalley.    Ala.  Geol.  Surv. ,  Kept  on  Valley  regions, 
pt.  ii,  pp.  4(M1,  253-254,  310-311, 484, 512-^14, 675-588, 692-712,  765-767.    1897. 
Cambrian.    Alabama.    Includes  Lower  Connesauga  and  Home  formation. 
Mont^mery  buhr,  Rogers.    Kept,  on  Geol.  Surv.  of  Va.,  1837.    Geol.  of  Virginias, 

p.  173.     1884. 
Montgomery  grits  and  coal,  Rogers.     Macfarlane  Ry.  Guide,  p.  179, 1879.     Geol.  of 

Vii^nias,  p.  717.    1884. 
Montgomery  limestone,  Diller.    Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  372.     1892. 

Silurian.    California.    Included  in  Niagara. 
Montgomery  bed,  Foerste.    Cin.  Soc.  Nat.  Hist,  Jour.,  vol.  xviii,  Nos.  iii,  iv,  p.  190, 
1896. 
Silurian.    Ohio. 
Montpelier  sandstone,  Keyes.     Iowa  Geol.  Surv.,  vol.  i,  pp.  40-46.     1893. 

Devonian.     Iowa. 
Montpelier  sandstone,  Udden.     Cin.  Soc.  Nat.  Hist.,  Juur.,  vol.  xix,  No.  iii,  p.  93. 
1897. 
Devonian.     Illinois. 
Montt^elier,  Hill.     Harvard  Coll.  Mus.  of  Com  p.  Zool.,  Bull.,  vol.  xxxiv,  pp.  70-75. 
1899. 
Tertiarv.    Jamaica.     Included  in  Oceanic  series. 
Montrose  sandstone,  Vanuxem.    N.  Y.  Geol.  Surv.,  4th  Ann.  Rept,  p.  381.     1840. 

Devonian.     New  York. 
MontroHe  shale,  White.     2d  Pa.  Geol.  Surv.,  Rept.,  G*,  p.  68.     1881. 

Devonian.     Pennsylvania.     Included  in  Catskill. 
Montrose  shale,  White.     2d  Pa.  Geol  Surv.,  Rept.  G*.  pp.  98-99.     1882. 

Devonian.     Pennsylvania.     Includeil  in  Catskill. 
Montrose  red  shale  Lesley.    2d  Pa.  Geol.  Surv.,  Final  Rept,  vol.  ii,  p.  1581.     1892. 

I>evonian.     Pennsylvania.     Included  in  Catskill,  No.  ix. 
Montrose  shalv?,  Prosser.     U.  S.  Geol.  Surv.,  Bull.  No.  120,  p.  78.     1894. 

Devonian.     New  York,  Pennsylvania.     Include<l  in  Chemung  (Upper  Devonian). 
Monument  Creek  group,   Hayden.     U.  S.  Geol.  Surv.,  Prelim,  rept,  pp.  39,  40. 

1869.     U.  S.  (Jeol.  &  (ieog.  Surv.  of  Terr.,  p.  430.     1873. 
Monument  Creek,  Cope.     U.  S.  Geol.  :.nd  Geog.  Surv.  of  Terr.,  1873,  p.  430,     1874. 

Tertiary.    Colorado.     Inchided  in  Miocene. 
Monument  Creek,  Hayden.     LJ.  S.  Geol.  and  Geog.  Expl.  of  Terr.,  1873,  p.  32.     1874. 

Tertiary.     C/olorado.     Included  in  Miocene. 
Monument  Creek,  Hayden.     U.  8.  Geol.  and  Geog.  Surv.  of  Terr.,  8th  Ann.  Uopt., 
p.  36.     1876. 
Tertiary.     C^)lorado.     Included  in  Miocene. 
Monument  Creek,  White.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  11th  Ann.  Rept, 
p.  191.     1879. 
Tertiary.     Wyoming,  Colorado.     Exact  syn.  White  River.     Part.  svuh.  Wali.siitt;h, 
and  Green  River  or  Bridger(?). 
Monument  Creek  beds,  Kldridge.     Colo.  Sci.  Soc,  Proc.,  vol.  iii,  p.  99.     1888. 

Tertiary.     Colorado.     Includeil  in  Miocene(?). 
Monument  Creek,  Dall  and  Harris.     U.  S.  Geol.  Surv.,  Bull.  No.  84,  p.  308.     1892. 

Tertiary.     Colorado. 
Monument  Creek  beds,  Caimon.     Colo.  Sci.  Soc,  Proc,  vol.  iv,  p.  262.     1893. 

Cretaceous.     Colorado. 
Monument  Creek,  Emmons,  Crossand  Eldridge.     U.  8.  Geol.  Surv.,  Mon.,  vol.  xxvii, 
pp.  38,  252.     1896. 
Cretaceous.    Colorado. 
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Hoodys  Branch  be^la,  llarriB.     Am.  Jour.  ScL,  M  xi-r..  v.il.  xlvii,  |i.  'XH.     }Hm. 

Turtiarj-.     Ini-luile<l  iri  Jiu'ltwii  vI^k  "(  Koueni'. 
Moo-Iys  Bram-h  beiis,  Ihill.     II.  S.  Ouol.  Snrv.,  18th  Ann.,  Kei.l.,  jit.  ii,  ji,  ;H2.      ISKH. 

Tertiary.     Miaaiinipiii.     loduilfid  in  JatkHonian  etcigc,  Roceiiif, 
Koosa  Isliiiul  Beriefl,  Bhaler.     Am.  Jour,  ft'l,  3>1  ser,  vtiX.  xxxii,  ft.  M.     1HXH. 

Devonian.     Maine. 
M0.1W  ItiviT  sanJBlonc,  Williams.     I',  S.  lieol.  Surv.,  Bull.  Nii,  lOS.  p.  8S.     liWO, 

I).>\'oriiati.     Main.;. 
MooBe  Hide  ^ruup,  McConnell.      Can,  (ieiil.  Snrv.,  ii«i>l.  on  Klonilitto p>Kl  fields, 

pji.  a-9.     1900.     L'ana'k. 
Horeau  aaiulfitoiie,  Keyee.      Mn.  (iei>).  Run-.,  vnl.  vi,  pp.  8:)I,:iT0,  »7!l,  ST.'i.      1894. 

Camlirian.    Miswouri.     IndiidwJ  in  rmeconatie  iiinmhinp,  llxitrk  fn-rios.      1*8(1. 
pyii.  PotaH  limestone. 
Horgantowu  Mindtitone,  Plait.     2>]  Pa.  (ienl.  Sim'.,  Rti|>t.  IP,  i>.  »I3.     IST8. 

CHr1»>iiifcrouB.     Penney  [v&nia. 
Mcirwiril'iwii  wii-Wone,  White.    U.  S.  Geol.  Kiirv.,  Bull,  tic  6.\  ji.  88.     1891. 

Ciirt«)nifi<n>uB.     Pennsylvania  and  West  VErginia.     Im-llwlwJ  in  Itarren  Meiwurm 
Klk  River  seriee. 
Morpintown  sandptone,  White.    Ueol.  St>e.  Am.,  Bull.,  vol.  iii,  p.  IS9.     18US. 

U]ti*r  Carbon i ten niB.    Weet  Virffinia.    Inclnileil  in  KIk  River  serien. 
Mormon  Bandatoue,  Diller.    Geol.  Sot-.  Am.,  Bull.,  vol.  iii.  |i.  S72.     1892. 

Juraraic.     California.     Included  in  Oolite. 
Mormon  EandBtone,  Hyall.     Geol.  tiot:  Am.,  Bull.,  vol.  v,  )>.  -113.     1S94. 

Juraatiic.    CaliFuniisi.     Iricludeil  in  Lower  Oolite. 
KorriMn,  Crow.    U.  R  Geol.  Murv.,  Gefll.  Atlas  o(  V.  M..  Folio  No,  7.     18W. 

Jiiratriaa.     Colorsdo.     Flxact  tiyn.  Gnnnimn. 
Morrison,  Kmnionn,  Cniwa  wnd  EI-lridRf.     t',  S.  (icol.  Sun-..  Moii..  vol.  s«vii,  ni.  -IS. 

mi      1894. 

Juralrias.     Colorado. 
Mnrrij-on  formatii.n,  <iillx!rt.     U.  .s.  (Jeol.  Surv.,  (Jeol.  Atlas  of  V.  R.,  Folio  No.  ;M). 
1899, 

Juratria^.     Colorailo. 
Morri«jn  formation,    Hills.     V.  H.  (ieol,  Surv.,  Geol.  Atlas  of   U.  R.,  Folio  No.  68. 
1900, 

Juratrias.    Colorado, 
Horu^  Hprien,  Wall  and  Snwkina.     Geol.  of  Trinidad,  pp,  VhSH.     18A0. 

Tertiary.     Trinidail.     Induded  in  Newer  Parian  (troup. 
HoBcow  »ha1e,  Hall.     N.  Y.  Geol.  Riirv.,  .td  Ann.  Rept.,  pp.  298-300.     1839. 

Devonian.     Haw  York. 
Moseow  nhale,  Vannxem.     N.  Y.  Geol.  Kurv.,  4tli  Ann.  Rept.,  p.  380.     1840. 

Devonian.     New  York. 
MoHTow  »>hale,  Mall.     N.  Y.  Geol.  t^urv.,  5th  Ann  Kept.,  pp.  II1.1-1S4.     1841. 

New  York. 
Mi«.cw  Hhali-s.  Hall.     Ai...  Jonr.  S<;i..  latser,  vol.  xlii,  p.  57.     1842. 

New  York.     Ini-lnilei]  in  l.udlowville  group. 
Moi^i.w  dhnle,  llnll.     (ieol.  of  New  York,  pt.  iv,  4th  Geol.  Dist,  pp.  [8,  187.     1843. 

I'«lei)/jiie.     New  York.     Induiled  in  Hamilton  group. 
Mow^w  Hliiile,  KnunonB.     A)!ric.  of  N.  Y.,  vol.  i.  p.  188.     1846. 

Devonian.     New  York.     Kxact  xyn.  IlamilU>h  t^roup. 
Moscow  sliakf",  Gnilian.     Buff.  t^<t:.  Nat.  Hiat,,  Biiil.,  vol.  vi,  pp.  Ift-19.      1898. 

Di'voniaii.     New  York. 
Hott  Haven  limestone,  Dana.     Am.  Jour.  t^ti..  3il  aer.,  vul.  xxi,  p.  432.     1881. 

NnH-  York. 
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Mottled   limestone,  Upper,  Dowling.     Ottawa  Field   Nat.  Club,  Trans.,  1895-06, 
vol.  xi,  pp.  70-72.     1895-96. 
Cambro-Silurian.    Canada. 
Mottled   limestone.  Lower,  Dowling.    Ottawa  Field    Nat.  Club,  Trans.,   1895-96, 
vol.  xi,  pp.  68-69.    '1895-96. 
Cambro-Silurian.    Canada. 
Mound  limestones,  Pereival.     Wis.  Geol.  Surv.,  1856,  pp.  23,  65-70.     1856. 

Silurian.    Wisconsin.     Part.  syn.  Niagara  limestone. 
Mound  Valley  limestone,  Adams.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  p.  28.     189(). 

Carboniferous. 
Mound  Valley  shales,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  iii.  pp.47,  102.    1898. 

Carboniferous.    Kansas. 
Mound  Valley  limestone,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  iii,  pp.  47,  102. 
1898. 
Carboniferous.     Kansas. 
Monnt  Holly  conglomerate,  Lewis.     Phil.  Ac»d.  Nat.  Sci.,  Proc.,  vol.  xxxii,  p.  271. 
1880. 
Tertiary.     New  Jersey.     Include<l  in  Miocene  (?).     Part.  syn.  Bryn  Mawr  gravel. 
Mount  Holly  series.  Whittle.     Jour,  of  Geol.,  vol.  ii,  pp.  414-417.     1894. 

Algonkian.     Vermont. 
Motint  Laurel  sands,  Clark,  Bagg  and  Shattuck.     Geol.  Soc.  Am.,  Bull.,  vol.  viii, 
pp.  315,  333.     1897. 
Cretaceous.     New  Jersey.     Include<l  in  Monmouth  formation. 
Mount  Laurel  sands,  Clark,  Bagg  and  Shattuck.     N.  J.  Geol.  Surv.,  liept.,  1S97, 
p.  183.     1898. 
Cretaceous.     New  Jersev.     Included  in  Monmouth  formation. 
Moiuit  Mesnard  quartzite,  Wadsworth.     Mich.  Geol.  Surv.,   Hc|>t.  State  Board, 
1891,  1892,  pp.  64,  65.     1893. 
Azoic  or  Archean.     Michigan. 
Mount  Morris  limestone,  White.     IJ.  S.  Gool.  Surv.,  Bull.  No.  ()5,  p.  39.     1S91. 
Carboniferous.    Pennsylvania.     IncludiHl  in  Penno-OarlK>niferous,  Dunkard  Cn»€»k 
series. 
Mount  Pleasant  shale.  White.     2(1  Pa.  Geol.  Surv.,  Kept.  G^  p.  63.     IHSl. 

Devonian.     Pennsylvania.     Includcnl  in  Catskill. 
Mount  Pleasant  conglomerate,  White.     2d  Pa.  (leol.  Surv.,  Kept,  (i*,  p.  5S.     ISSl. 

Carlmniferous.     Pennsylvania.     lnclude<l  in  Pocono. 
Mount  Pleasant  fonglomerate.  White.     2d   Pa.  (ieol.  Surv.,   Kept,  (i*,  pp.  89-91. 
1882. 
Carl)oniferous.     Pennsylvania.     Included  in  Pocono. 
Mount  Pleasant  shale.  White.     2d  Pa.  (Jeol.  Surv.,  Kept,  (i*,  pp.  94-95.     1S82. 

Devonian.     Pennsylvania.     lnrludc<l  in  CatHkill. 
Mount  Pleasant  red  shale,  Lesley.     2(1  Pa.  (i<»ol.  Surv.,  Final  Hopt.,  vol.  ii,  p.  1579. 
1892. 
I>evonian.     Pennsylvania.     Included  in  ('at*<kill,  No.  ix. 
Mouht  Pleasant  conglomerate,  Pros.««er.    U.  S.  (leol.  Surv.,  Bull.  No.  120,  p.  78.     1S94. 

Carl)oniferous.     New  York,  Pennsylvania.     Included  in  Pocono. 
Mount  Pleasant  shale,  Prosser.     V.  S.  Geol.  Surv.,  Bull.  No.  120,  p.  78.     1894. 

Devonian.     New  York,  Pennsylvania.     Included  in  Catskill  (l;pi)cr  Devonian). 
Mount  Pleasant  conglomerate,  Lesley.     2d  Pa.  Geol.  Surv.,  Final  Kept.,  vol.  iii,  pt.  i, 
p.  1649.     1895. 
CJarboniferous.     Pennsylvania.     Included  in  No.  x,  Pocono. 
Hount  Sand  series,  Carll.     2d  Pa.  Geol.  Surv.,  Kept.  P,  pj).  81-90.     1880. 
Carboniferous.     Northwest  Pennsylvania. 
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Vount  Selmaa  \iede,  Dumble,    TexEW  Geol.  Surv.,  Rept.  on  Brown  Coal,  pp.  140- 
141.     1892. 
Tertiary.    Teiafl.     Included  iu  Timlier-belt  division  of  Eocene. 
Mount  Seliimn  series,  Kennedy.     Texas  Geol.  Surv.,  3d  Ann.  Kept.,  pp.  52-54.    1892. 

Tertiary.     Texas.     Included  iii  Tiinber-lxilt  beds  of  Eocene. 
Xount  Toby  conglomerale,  Eniereon.     Geol.  Soi?.  Ain.,  Bull.,  vol.  ii,  p.  453.     ISRl. 

TrJUH.    Mnfwai^litteett^. 
Mount  Toby  conglnmerate,  Emerwin.    Ueol.  Soc.  .^m.,  Bull.,  vol.  vii,  p.  6.     I!*iif>. 

Trifts.    Massfti'husette, 
Mount  Toby  congloiuerate,  Emerta*n.     V.  S.  Geol.  Surv.,  Mon.,  vol.  xxix,  pp.  ;168- 
364.     1888. 
Juratriae.    MamachuxettB.     Included  in  Connecdcul  River  sandiitono. 
Mount  Toby  conglomerate,  Emer«on.     ('.  S.  Gool.  Bnrv.,  Geol.  Atlaa  of  U,  S.,  Folio 
No.  SO,  1898. 
Jurat  Has.     Maieac.iiLuwtts. 
■ount  Vemon  aeries.  Wanl.     U.  S.  Gei>l.  Sun.,  15th  Ann.  Kt-pt,.  p.   324.     1895. 

Crtlaceoiis.     Virjriiiia.     hii-liideil  in  Potoinae. 
Xouut  Waabington  t>cHee,  Hobe.    Jour,  of  Geol.,  vol.  i,  p.  '2!i.    1893. 
SiUiriais.    Maswu-husetlH,     Included  in  Ordovician.    Inelitdcs  Cnnaan  dolonilio, 
Ri):a  scliist,  Egremont  limeabine,  and  Everett  echiet. 
iVountain  liiiiext'ine,  Hwalliiw.     Mo.  Geol,  Surv.,  1st  tuid  2d   Ann.  Kcpts.,  p.  IH, 
1856. 
(.'arlmuifuroni'.     Mi>«ouri.     Included   in   Lower  CHirlxiniferons.     Includes   Femi- 
jfinous  Miiidstoiie,  Arphiineiiea,  ."^t.   Umia,  anil  Knrrinital  liuieelone.     Exai-t 
cyn.  CarlmniterouH  iiiueatiine-. 
Mountaiii  liinertone,  SaHonl.     tieol.  Reiimn.  r.f  tbeSlatiMifTenu.,  lei  Kept.,pii.  UKt- 
IHl.     la.'iB. 
Carboniferous.    Tennessee. 
Mountain  limestone,  Safford.     Geol.  of  Tenn.,  pp.  361-365.     1869, 
Carbon  I  feroue,     Tennessee.     Included  in  Lower  Carhoniferoua.     Fart.  eyn.  Kaa- 
liaekia  or  Cheater  limestone. 
Mountain  limestone,  Shuiiianl.     Mo.  Geol.  Sarv.,  Rept.,  1855-1871,  p.  319.     1873. 
Carl  ion  iFerous.     Missouri.    Included  in  ■Lower  Carboniferous.    Inelndea  Femi- 
l^nous  sandstone,  St.  Louis  liine!<tone,  and  Archimetlea  limeetoTK. 
Mountain  limestone,  Killebrew  and  Safiord.     Resources  of  Tenn.,  p.  41.     1674. 

Carbon  IFerous.    Tennessee.    Included  in  Lower  Carboniferous  period. 
Mountain  limestone.  Smith.     Ala.  Geol.  Surv.,  Rept.,  1875,  p.  26.     1876. 

Carboniferous.     Alabama.     Included  in  Subcarlioniferoue. 
MounUin  limestone,  Plati.     2<l  Pa.  Geol.  Surv.,  Rept.  H*,  p.  309.     1878. 

Carboniferone.     PennByI\'ania.     Exact  syn.  No.  xi. 
Mounttun  liineslone,  Stevenson,     .".m.  Phil.  Soc.,  Proc.,  vol.  xlx,  pp.  230,  241,  258. 
1881. 
Carljoniferoua.     Virginia.     Includeii  in  1x)wer  Carboniferous. 
Mountain  limestone  ([roup,  Stevenson,     The  Virginian,  vol.  ii,  p.  25.     1881. 

Carboniferous.     Virginia. 
Mountain  limestone,  Linn  and  Linton.    2d  Pa.  Geol.  Surv.,  Ann.  RepL,  1SS5,  pp.222- 
226.     1886. 
Carlxiniferous.     Pennsylvania. 
Mountain  be<i,  Taff.    Texas  Geol.  Surv.,  2<I  Ann.  Rept,  pp.  730--73L    1891. 

Cretaceous.    Texas.     Included  in  Washita  division. 
Mountain  limestone,  Spencer.    Ga.  Gttol.  Surv.,  The  Paleoioic  Gronp,  p.  52,     1893. 
Carboniferous.    Georgia.     Included  in  Lower  Carboniferous. 
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MouDtaiD  limefltone,  Gibson.    Ala.  Geol.  Surv.,  Geol.  Structure  of  Murphreee  Valley, 
pp.  20,  93.    1893. 
Carboniferous.    Alabama.    Included  in  Subcarboniferoue.    Exact  syn.  Bangor. 
Mountain  limestone,  Lesley.    2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  iii,  pt  i,  pp.  1789- 
1805.    1895. 
Carboniferous.    Pennsylvania.    Included  in  Nus.  x-xi. 
Murray  shale,  Hayes.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  20.     1895. 

Cambrian.    Tennessee.    Included  in  Chilhowee  series. 
Murray  shale,  Keith.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folios  Nos.  16,  25. 
,     1895, 1896. 
Cambrian.    Tennessee,  North  Carolina. 
Mualdxiguiii  conglomerate,  Lesley.    Manual  of  Coal,  p.  105.    1856. 
Musael-bearinsr clays,  Pilsbry.    Phil.  Acad.  Nat  Sci.,  Proc.,  1896,  pp.  567-570.    1896. 

Pleistocene.    New  Jersey. 
Myrick  formation,  Vaughan.     U.  S.  Geol.  Surv.,  (xeol.  Atlas  of  U.  S.,  Folio  No.  64. 
1900. 
Tertiary.    Texas.    Included  in  Eocene. 
Myrtle  formation,  Diller.     U.  S.  Geol.  Surv.,  Geol.  Atlasof  V.  S.,  Folio  No.  49.    1898. 

Cretaceous.    Oregon. 
Mytilus  beds,  Dail.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  ii,  p.  3:^6.     1898. 

Tertiary.     Oregon.     Included  in  Pliocene. 
Haheola,  Smith  and  Johnson.     U.  S.  Geol.  Surv.,  Bull.  No.  43,  p.  57.     1887. 

Tertiary.     Alabama.     Included  in  Lower  Eocene,  Lignitic. 
Naheola,  Langdon.    Geol.  Soc.  Am.,  Bull.,  vol.  ii,  pp.  588,  596.     1891. 

Tertiary.     Alabama.     Included  in  Lower  Eocene. 
Naheola,  Smith,  Johnson  and  Langdon.     Ala.  Geol.  Surv.,  Geol.  (»f  Coastal  Plain 
of  Ala.,  pp.  181,  239,  410,  489.     1894. 
Tertiary.     Alabama.     Include<l  in  Eocene  lignitic.     Exact  syn.  MatthewH  landing 
series. 
Haknek  series,  Spurr.     U.  S.  Geol.  Surv.,  20th  Ann.  Rei)t.,  pt.  vii,  pp.  169-171, 
179.     1900. 
Juratrias.    Alaska. 
Vampabeds,  Emmons.     Boston  Ro<r.  Nat.  Hist,  Pro(\,  vol.  xxiv,  1888-1890,  p.  432. 

1890. 
yanafalia  group,  Aldrich.     Ala.  (ieol.  Surv.,  Bull.  No.  I,  p.  5S.     1886. 

Tertiarv.     Alabama. 
Nanafalia  series.  Smith  and  Johnson.     U.  S.  Geol.  Surv.,  Bull.  No.  43,  p.  51.     1887. 
Tertiary.     Alabama.     Include<l  in  Lignitic,  I»wer  Eocene.     Includes  Coal  Bluff 
lignite. 
Nanafalia  division,  Spencer.    Ga.  Geol.  Surv.,  Int  Rept.  of  Prog.,  p.  46.     1891. 

Tertiary.    Georgia.     Included  in  Eocene. 
Nanafalia  series,  Langdon.     Ga.  Geol.  Surv.,  Ist  Rept.  of  Prog.,  p.  95.     1891. 

Tertiary.     Geoii^a. 
Nanafalia,  Langdon.    Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p]).  588,  596.     1891. 

Tertiary.    Alabama.     Included  in  L<3wer  Eocene. 
Nanafalia,  Smith.     Ala.  Geol.  Surv.,  Bull.  No.  2,  pp.  52,  61,  71.     1892. 

Tertiary.     Alabama.     Included  in  Lignitic. 
Nanafalia,  Smith,  Johnson,  and  Langdon.     Ala.  (ieol.  Surv.,  Geol.  of  Coastal  Plain 
of  Ala.,  pp.  170,  238,  403,  490,  494.     1894. 
Tertiary.     Alabama.     Included  in  Eocene  Lignitic.     Includes  Coal  Bluff  lignite. 
Nanafalia  series,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  ])t.  ii,  p.  :W6.     181)8. 

Tertiary.     Alabama.     Included  in  Eocene. 
Vanaimo  group,  Dawson.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xxxix,  pp.  18l-\ft;^.    \%*^. 
Cretaceous.    British  Columbia.    Exact  syn.  Vancouver  group. 
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Nanaimo,  White.     U.  S.  Geol.  Sarv.,  Ball.  No.  82,  p.  195.    1891. 

Cretaceous.    Fteific  Coast.    Included  in  Upper  Cretaceous. 
Nanaimo  beds,  Stanton.    Geol.  Soc.  Am.,  Bull.,  voL  iv,  p.  245.    1893. 

Cretaceous.    British  Columbia.    Included  in  Chioo. 
Nanaimo  group,  Diller  and  Stanton.    Geol.  Soc  Am.,  Bull.,  vol.  v,  p.  461.     1894. 

Cretaceous.    British  Columbia.    Exact  syn.  Chioo. 
Nanaimo  group,  Dawson.    Can.  Roy.  Soc.,  Trans.,  1895,  new  ser.,  vol.  i,  sec.  iv, 
pp.  137-141.    1895. 
Cretaceous.    British  Columbia.    Included  in  Upper  Cretaoeous.    Part  syn.  Chico 
of  California. 
Haparinia  marl.  Wall  and  Sawkins.    Geol.  of  Trinidad,  pp.  36-37.    1860. 

Tertiary.    Trinidad.    Included  in  Newer  Plarian  group. 
Naparinui  beds,  Dall.    U.  S.  Geol.  Surv.,  18th  Ann.  Rept,  pt  ii,  p.  341.     1898. 

Tertiary.    Trinidad,  West  Indies. 
Naparimamarl,  Jukes-Browne.     I^ond.  Geol.  Soc,  Quart  Jour.,  vol.  Iv,  pp.  177-181. 
1899. 
Tertiary.    Trinidad. 
Naparima  marl,  Harrison.    Lond.  Geol.  Soc,  Quart.  Jour.,  vol.  Iv,  pp.  181-189.   1899. 

Tertiary.    Trinidad.    Included  in  Miocene. 
Haples  black  and  gray  shales,  Grabau.    Buff.  Soc  Nat  Hist,  Bull.,  vol.  vi,  pp.  5-9. 
1898. 
Devonian.    New  York.     Exact  syns.  Gardeau  shale,  and  Coshaqua  shales. 
Hapoleon  sandstone,  Taylor.    Rept  Com.  on  Salines  relative  to  the  Saline  Resounds 
of  State  of  Michigan,  p.  3.    1839. 
Michigan. 
Napoleon  group,  Winchell.     Mich.  Geol.  Surv.,  Ist  Bim.  Rept  Prog.,  pp.  88,  139. 
1861. 
Carboniferous.     Michigan. 
Napoleon  HandHtone,  I^ne.     Mich.  Geol.  Hurv.,  vol.  vii,  pt.  ii,  p.  18.     1900. 

CarlK)nifen.)iis.     Mi(;hi^n.     Exact  syn.  Upper  Marshall. 
Nariva  series,  Wall  an<i  Sawkinn.     (iool.  of  Trinidad,  pp.  .*^3lJ,  1860. 

Tertiary.    Trinida<l.     Indudi^tl  in  Newer  Parian  group. 
Nariva  serii^s,  Harrison.     I^mdoii  Geol.   Soe.,  (Jiiart.  Jour.,  vol.  Iv,  pp.   187-189. 
1899. 
Tertiary.    Trinidad.     Included  in  Eot*ene. 
Nashaquitsa  series,  Shaler.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept,  pt.  ii,  pp.  .5i^6-5;ft). 
1898. 
Tertiary.     Mafl,sachusetts.     Includeil  in  Cape  Cod  stories.' 
Nashville  IkhIs,*  Saffonl.     Am.  Jour.  M.,  2d  ser.,  vol.  xii,  p.  366.     1861. 

Silurian.     Tenni»s8ee.     Includes  l^)wer  an<l  Upjwr  l)ed8. 
Nashville  group,  Saffonl.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xii,  p.  356.     1851. 
Silurian.     Tennesst»i\     Inchidi^  silict»ous,  limestone,  lA>wer  Nashville  beds,  and 
lJpl»t»r  Nashville  IxhIs. 
Nashville,  Saffonl.     Am.  Ass<k*.  Adv.  Sci.,  Proc.,  vol.  vii,  p.  153.     1853. 
Silurian.     Tennessee.     Exa<'t  syns.  Huds4in  River,  Utica,  and  Trenton. 
Nashville  memlKT,  Saffonl.     (k»ol.  lie<*onn.  in  the  State  of  Tenn.,  Ist  Rept.,  p.  155. 
18.%. 
Silurian.    Tennesst»e.      Inc.UidtNl  in  Central  limestone  and  shale  group.      Part, 
syns.  IIu<lson  River,  Tn>nton,  anti  rpj>er  Trenton  of  New  York. 
Nashville,  Saffonl.     (Jih>1.  of  Tenn.  ])y  Saffonl,  pp.  268-290.     1869. 
Silurian.    Teni>essi»e.      Includetl  in  I>ower  Silurian.     Includes  Upper  nieml>er, 
Middle  memln^r,  Orthis  bed.     Exact  syn.  Hudson  River(?). 
Naffhv}))e  or  C-incinnati  >?roup,  Killebrew  and  Saffonl.    Resources  of  Tenn.,  pp.  33-37. 

1874. 
Silurian.     Tennessee.     Inchule<l  in  TreiiUm  \>eTU>i\. 
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Nashville  group,  Walcott.     Geol.  &ov.  Am.,  Bull.,  vol.  i,  p.  342.     1889. 

Silurian.    Tennessee.     Exact  syn.  Hudson  River. 
Nashville  limestone,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  50.     1890. 

Silurian.    Arkansas. 
Nashville  slate,  Spencer.    Gra.  Geol.  Surv.,  Ist  Rept.  of  Prog.,  p.  112.     1891. 

Silurian.    Georgia.     Exact  syn.  Kockmart  slate. 
Haaina  series,  Brooks.     U.  S.  Geol.  Surv.,  20th  Ann.  Kept,  pt.  vii,  ])p.  4(>5-467, 
478.     1900. 

Alaska. 
Natick  arkose,  Shaler,  Woo<l worth  and  Foerste.   U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxiii, 
pp.  375-378.     1899. 

Carboniferous.    Rhode  Island. 
Navarro  beds,  Shumard.     Boston  Soc.  Nat.  Hist.,  Proc.,  vol.  viii,  1861-62,  p.  189. 
1861. 

Cretaceous.    Texas. 
Navarro  beds.  Hill.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xxxiii,  p.  298.     1887. 

Cretaceous.     Texas.     Included  in  Gulf  series. 
Navarro  beds.  White.     Phil.  Acad.  Nat.  Sci.,  Pro<!.,  1887,  p.  40.     1887. 

Cretaceous.     Texas.     Included  in  Gulf  serien.     Exact  hvuh.  Ripley  of  Mississippi 
and  Fox  Hills  of  Western  States. 
Navarro  beds,  Dumble.     Geol.  Soc.  Am.,  Bull.,  vol.  vi,  p.  1^3.     1895. 

Cretaceous.      Texas.      Included    in    lJpi)er    Cretaceouw,     Ripley.      Exact   syn. 
Glauconitic. 
Navasota  beds,  Kennedy.     Texas  Geol.  Surv.,  4th  Ann.  Ptept.,  pp.  9-15,  4.'J-44. 
1893. 

Tertiary (?).    Texas.     Includes  Tipper  and  Lower  divisions. 
Navesink,  Clark.     N.  J.  (ieol.  Surv.,  Rept.,  1893,  pp.  336-.'iS7.     1894. 

Cretaceous.     New  Jersey.     Exact  syn.  Ix)wer  marl  1h.h1. 
Navesink  formation,  Clark.     Jour,  of  (ieol.,  vol.  ii,  pp.  164-1(>5.     1894. 

Cretaceous.     New  Jersey.     Exact  syn.  I^wer  marl  IxhI. 
Navesink  formation,  Clark.     Geol.  Soc.  Am.,  Bull.,  vol.  vi,  p.  479.     1895. 

Cretaceous.     New  Jersey.     Includes  Ix>wer  marl  l)ed. 
Navesink  formation,  Shattuck.     Johns  Hopkins  Univ.  CUn'.,  vol.  xv,  p.  15.     1895. 

Cretacreous.     New  Jersey.     Exaitt  syn.  Lower  marl  l)ed. 
Navesink,  Barton.     U.  S.  Geol.  Surv.,  Bull.  No.  138,  p.  40.     \Hm. 

Cretaceous.     New  Jersey.     Exact  syn.  Lower  marl. 
Navesink  marl,  Clark,  Bagg  and  Shattuck.     Geol.  Soc.  Am.,  Bull.,  vol.  viii,  j)p.  315, 
a34.     1897. 

Cretaceous.     New  Jersey.     Inclmled  in  Monmouth  formation. 
Navesink  marls,  Clark,  Bagg  and  Shattuck.     N.  J.  (Ireol.  Surv.,  Rei)t.,  1897,  pp.  183- 
184.     1898. 

Cretaceous.     New  Jersey.     Included  in  Monmouth  fonnation. 
Hebo  sandstone,  Hayes.     U.  S.  Geol.  Surv.,  <  ieol.  Atlas  of  V.  S.,  Folio  No.  20.    1895. 

Cambrian.     Tennessee.     Inclu<le<l  in  Chilhowee  series. 
Nelx)  sandstone,  Keith.     U.  S.  Geol.  Surv.,  Geol.  Atla.^  of  U.  S.,  Folios  Nos.  16,  25. 
1895,  1896. 

Cambrian.     Tennessee,  North  Carolina. 
Jl'ebraska,  Scott    GeoL  Soc.  Am.,  Bull.,  vol.  v,  p.  595.     1894. 

Tertiary.     Nebraska.     Included  in  I»up  Fork,  Up]>er  Miocene. 
H'ecedah  quartzite,  Irving.     Geol.  of  Wis.,  vol.  ii,  ]>.  523.     1877. 

Archean.     Wisconsin. 
Kechacco  series,  Dawson.    Can.  Geol.  Surv.,  Rept.,  1876-77,  pp.  72,  90.     1878. 

British  Columbia. 
Heeleytown  limestone, Ries.   N.  Y.  .State (teoL,  15th  Ann.  Kepi.,  vo\.\,\>.AA*i.  \i»^l 

Silarion.    New  York. 
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'Wagauuee  forination,  Wailgwiinh.     Mich,  Geol.  Rurv.,  Bepl.  Slate  fluanl  fur  IRfl, 
1892,  pp.  65,  Oti.     1893. 

AiioiL-  or  Aroheaii.     Michigan. 
H(¥»nnee,  Van  HIbp.     Geol.  Soc.  Am.  Bull.,  vol.  v,  p.  ft.     IRflS. 

Arrhcan.     Mii-hlKan.     Iiu^liideH  in  Marquette. 
NeeauuM-  fumiation,  Smyth.     U,  K.  fJeo!.  Surt-.,  I5lh  Ann.  Kept.,  p.  Gil.     leaf.. 

Algcnbian.     LaIio  Suj^rior  region,    include)!  in  l^jwer  Marqiielle  series. 
Neeannce  formation,  Van   Hiso  and   Bayley.     I'.  S.  (ie«l.   Surv.,  Ifith  Ann.  Ke|>t.. 
p.  .Vil.     1895. 

Al^niiian.     I^ke  Superior  region.     Included  in  Lower  Marquette  series. 
Netfaunee  formation,  8tnyth.    IT.  S.  Geol.  6urv.,  Mon,,  vol.  XKviil,  pp.  52&-532.    1S97. 

Algiriikian,    Michigan.     Includeil  in  Lower  Marquette  series. 
NetiBunee  Coniiation,  Van  Hise.     V.  &.  Geol.  Surv.,  Mon.,  vol.  xivlil,  pp.  :t2K-l06. 
1807. 

Algiinl(ia:i.     Michigan.     Included  in  Lower  Marquette  series. 
Negaunee  formation.  Van  Iliae  and  Bayley.     IT.  S.  Oeol.  Surv.,  (ie<jl.  At  law  "f  I'.S., 
Folio  No.  tig.     IMO. 

Algonkian.    Michigan.    Included  in  Lower  Menominee  aeriDB. 
K«lLuit  limeetone.  Sears.    Eaaex  InaL,  BnIL,  vol.  xzii,  p.  82.    1890.         . 

Cambrian.    MaaonchUBettt.    Exact  ayna  OlenelLoa,  Loww  pHDMaa. 
VeUiart quttrtaite,  Weed.  U.S.  Geol.,  Barv., Oeol.  AtlHofU.f.,FI(dioNo.M.  IBM. 

Algonkian.    Montana. 
Neihart  quartdte  and  nudatone,  Waloott    Oecd.  Sec  Abl,  ^da.,  yoL  x,  pp.  IW, 
204.     1B9B. 

Pre-Cambrian.    Montana.    Included  in  Belt  tenwte. 
Neihart  qnaiinte,  Weed.    U.  8.  GeoL  Surv.,  20th  Ann.  B^.pt  HI,  p.  Wl.    1900. 

Algonkian.    Montana.    Included  in  Belt  terrane. 
Neocomian  ahalee,  Cragin.   Waahbuni  Coll.  I^b.  NaL  Hiet,  Bull.,  vol.  ii,  pp.  69-KO. 
1800. 

Ci'etaceouB.     Kaneue. 
Ne.K.-omian,  Cragin.     Am.  (ieol.,  vol.  vii,  p.  23.     1891. 

Oretaceima.     KansHB. 
Neodeaha  sandstone.  Hay.     Kan.  Acad.  8ei.,  Trana.,  vol.  s,  p.  7.     1887. 

CarlH>nifen>iis.     Kansas. 
Heosho  forination,  ProsHcr.    Jour,  of  Geo!.,  vol.  iii,  pp.  764-771.     181)6. 

Pernio  Carboniferous.     Kansas. 
Neoeho  formation,  Prosaer.     Kan.  Univ.  Quart.,  vol.  vi,  pp.  152-157,  104.     1896. 

Carboniferous,     Kansas.    Ini'luded  in  Permian. 
Keoaho  shales,  Cragin.    Colo.  Coll.  Stud.,  vol.  vi,  pp.  3,  7.    1896. 

Permian.     Kansax.     Included  in  Big  Blue  aeries. 
Neosho  foniialion,  Beetle.     Kan.  Univ.  QuaH.,  vol.  ix,  p.  195.     1900. 

Carboniferous.     Kansas. 
Nerinaea  flagx.  Hill.     Wash.  Biol.  Soc.,  Proc.,  vol.  vili,  p.  15.    1R93. 

Cretaceous.    Texas.     Included  in  Glen  Koee  beds.  Trinity  division.     Exact  ayn. 
Top  of  (!len  Rose  beds. 
Neudeckian  stage,  Upham.     Am.  Geol.,  vol.  xvi,  p.  \M.     1895. 

Pleistocene.    Included  in  Champlain  epoch. 
Nevada  limestone,  Hi^e.    U.  S.  Geol.  Surv.,  3d  Ann.  Kept.,  pp.253, 263-2116.     18.S.3. 

Devonian.    Nevada. 
Nevada  limesUme,  Hague.    U.  S.  Geol.  Surv.,  Mon.,  vol.  xx,  p.  63.     189a. 

Devonian.     Nevaila. 
New  Albany  black  slate,  Borden.     Indiana  Geol.  Surv.,  6th  Ann.  Rept.,  1873, 
j>j>.  1.10.  Ifti,  LIS,  172.     1S74. 
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New  Albany  black  shale,  Cox.     Indiana  Geol.  Surv.,  6th  Ann.  Rept,  1874,  pp.  11, 
13,  44.     1875. 
Devonian.    Indianlu 
New  Albany  black  inhale,   Borden.     Indiana  G^l.  Surv.,  6th  Ann.  Kept,  1874, 

pp.  122,  123,  146.     1875. 
New  Albany  black  shale,  Borden.     Indiana  Geol.  Surv.,  7th   Ann.  Rept,  1875, 
pp.  148,  169.     1876. 
Devonian.    Indiana.     Exact  syn.  Genenee  shale  of  New  York. 
New  Albany  black  shale,  Thompson.     Indiana  Dept.  Geol.  and  Nat.  Hist,  I5th  Ann. 
Rept,  1886,  p.  17.     1886. 
Devonian.    Indiana. 
New  Albany  black  slate,  Duden.    Indiana  Dept  Geol.  and  Nat.  Res.,  21st  Ann.  Rept, 
1896,  p.  108.     1896. 
Indiana. 
New  Albany  black  shale,  Blatchley  and  Ashley.     Indiana  Dept  Geol.  and  Nat  Res., 
22d  Ann.  Rept,  1897,  pp.  16,  17.     1898. 
Devonian.     Indiana. 
New  All)any  shale.  Kindle.     Indiana  Dept.  Geol.  and  Nat.  Res.,  22d  Ann.  Rept, 
1897,' p.  408.     1898. 
Devonian.     Indiana. 
New  Allmny  black  shale,  Kindle.     Am.  Pal.,  Bull.  No.  12,  pp.  7,  110-111.     1899. 

Devonian.     In<liana. 
New  Albany  black  shale,  Ashley.     Indiana  Dept  Geol.  and  Nat.  Res.,  23d  Ann. 
Rept.,  1898,  pp.  74,  78.     1899. 
Devonian.     Indiana. 
New  Olasgrow  conglomerate,  Fletcher  and  Faribault    Can.  Geol.  Surv.,  new  ser., 
vol.  ii,  pp.  93P-94P.     1887. 
Carboniferous.     Nova  Scotia.     Included  in  Permian. 
New  (ilasgow  cronglomerate,  Fletcher.     Can.  Geol.  Surv.,  new  ser.,  vol.  v,  pt  ii, 
pp.  109P-120P.     1893. 
Carboniferous.     NoVa  Scotia.     Included  in  Permian. 
New  Glasgow  conglomerate,  Poole.     Nov.  Si*ot.  Inst.,  Proc.  and  Trans.,  1890-1894, 
vol.  viii,  pp.  273-280.     1895. 
Carlx^niferous.     Nova  Scotia.     lnclude<l  in  Pennian. 
New  Glasgow  conglomerate,  Ami.     Brit.  Assoc.  Adv.  Sci.,  Rept,  1899,  p.  756.     1899. 

Carl)oniferou8.     Nova  Scotia. 
New  Gla24gow  formation.  Ami.     Can.  Rec.  S<'i.,  vol.  viii,  pp.  162-163.     1900. 

Carboniferous.     Cauada.     Included  in  Nef>-Carl)oniferou8. 
Kew  Milford  group,  WTiite.     2d  Pa.  (tcol.  Surv.,  Rept.  (i*,  i>p.  68-70.     1881. 

Devonian.     Pennsvlvania.     Include<l  in  Cat*«kill. 
New  Milford  shale.  White.     2d  Pa.  Geol.  Surv.,  Rept  (t«,  pp.  101-102.     1882. 

Carl)oniferous.     Pennsvlvania.     lnclude<]  in  Catnkill. 
New  Milford  sandstone.  Lesley.     2d  Pa.  (ieol.  Surv.,  Final  Rept,  vol.  ii,  pp.  1581- 
1582.     1892.  ' 

Devonian.     Pennsylvania.     Include<l  in  Catskill,  No.  ix. 
New  Milfonl  shale,  Prosser.     U.  S.  (ieol.  Surv.,  Bull.  No.  120,  p.  78.     1894. 

Devonian.    NewYorkand  Pennsylvania.    Included  in  Chemung  (Upper  Devonian). 
New  Providence  shale,  Borden.     Indiana  Geol.  Surv.  for  1873,  5th  Ann.  Rept.  for 
1873,  p.  161.     1874. 
Indiana. 
New  Providence  shale,  Kindle.     Am.  Pal.,  Bull.,  No.  12,  pp.  6-7.     1899. 

Devonian.     Indiana.     Included  in  Knobstones. 
New  Bed  sandstone,  Hitchcock.     Geol.  of  Mass.,  Final  Rept.,  vol.  ii,  \)\>.  •Vi\-^*i\, 
1841. 
Mesozoic.    MaaBachtieettB. 
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New  Bed  aandstoiie,  Lea.    ^lil.  Acad.  Nat  Sci.  Joar.,  2d  aer.,  voL  ii,  p.  186.    1852. 

Fennsylvania. 
New  Bed  sandatone,  WheaUey.    Am.  Jour.  Sd.,  2d  aer.,  vol.  zxzii,  pp.  41-48.    1861. 

Juiatrias.    Pennaylvania. 
New  Bed  sandatone,  Fraier.    Am.  Inat  Mg.  Engra.,  Tiana.,  voL  v,  p.  494.    1877. 

Jmatrian. 
New  Bed,  Fraaer.    2d  Pa.  Geol.  Sarv.,  Bept  <7,  pp.  lS-18.     188a 

Juratnan.     Peniusylvania. 
New  Bed,  Hall.    2d  Pk.  Geol.  Surv.,  Bept  C*,  pp.  20-24.     1881. 

Jaratrias.     P^nsylvania. 
New  Bed,  Lyman.    Am.  Phil.  8oc,  Proa,  vol.  xxxiii,  p.  102.     1894. 

Jaratrias.    Eastern  U.  8. 
New  Bed,  Lyman.    2d  Fa.  Geol.  Snrv.,  Final  Bept,  vol.  iii,  pt  il,  i^  2589-2638. 
18d5.  ' 
Jaratrias.    Pennsylvania,  New  Jersey.    Inclodes  Pottstown,  Periuurie,  Lansdale, 
Gwynedd,  and  Norristown  shalee.    Exact  syn.  Newark. 
New  Bed,  Hopkins.    Pa.  State  Ck>ll.  Ann.  Bept  for  1896,  Appendix,  p.  45,  et  seq. 
1897. 
Jaratrias.    Pennsylvania. 
Hew  Richmond  sandstone,  Winchell.    Minn.  Geol.  and  Nat  Hiat  Snrv.,  Final 
Bept,  vol.  ii,  pp.  xxii  and  11,  37,  73,  388.     1888. 
Cambrian.    Incladed  in  Lower  Magneeian. 
New  Bichmond  sandstone,  Keyee.    Iowa  Geol.  Sarv.,  Ist  Ann.  Bept,  vol.  i,  p.  23. 
1803. 
Silurian.    Iowa.    Included  in  Lower  Silurian,  Lower  Magneeian  limestone,  and  St 
Peter  sandstone. 
New  Bichmond  sandstone,  Hall  and  Sardeson.    Geol.  8oc  Am.,  Bull.,  vol.  vi,  pp. 
167,  171K     1895. 
Upper  Cambrian.    Wie<*oiisin.    Inclu<le<l  in  Magneeian  series.    Includes  Elevator  B. 
New  River  systoni,  Fontaine.     Am.  Jour.  Soi.,  Jkl  8er.»  vol.  vii,  p.  463.     1S74. 
New  River  system,  Piatt.     2(1  Pa.  (Jei)l.  Surv.,  Kept.  4*,  pp.  xxiv-xxvi.     1877. 
New  River  eoal  ^roup,  I.«ej?ley.     2d  Pa.  Geol.  Surv.,  Rept  4',  p.  xxiii.     1877. 
New  River  eoal  gnmp,  White.     V.  S.  (ieol.  Surv.,  Bull.,  No.  H5,  p.  202.     1891. 
Carlx>nifeniU8.     Ohio,  Pennsylvania,  and  Wet»t  Virginia.     Included  in  Pottsville 
conglomerate  si»ries.     ln(*lu(leit  Sharon  I'oal,  Fire  Creek  and  Quinnemont  lieds. 
New  River  coal  series,  Lesley.    2d  Vvl.  (uh>1.  Sur\'.,  Finai  Rept.,  vol.  iii,  pt,  i,  p.  1665. 
1895. 
Carlwniferous.    Pennsylvania.     InclutUnl  in  No.  x,  Pooono  fonnation.    Exact  syn. 
No.  xc. 
New  River  coal  j*erit»s.  White.     W.  Va.  CfiN>l.  Sur\-.,  vol.  i,  p.  202.     1899. 

CarlH>nifen>us.     Wi»st  Vii^inia. 
Hew  Scotland  IhxIs,  Clarke  and  Schuchert.    Science,  new  ser.,  vol.  x,  pp.  876-877. 
1899. 
Devonian.     New  York.     lnclude<l  in  Ilelderbeigian. 
New  Sii»tland  IhhIs,  Weller.     N.  J.  Cieol.  Sur\-.,  Rept.,  1899,  p.  32.     1900. 

IXevonian.     New  Jersi'v. 
New  XJlmquartzite,  Winchell.    Minn.  Geol.  and  Nat.  Hist  Snrv.,  Final  Rept,  vol.  ii, 
p.  xxii.     1888. 
Minnesota. 
New  York  transition  system,  Emmons.     Geol.  of  New  York,  part  ii,  pp.  99-1 27.     1842. 
Paleozoic.    New  York.    Includes  Champlain,  Ontario,  Helderberg,  and  Erie  groups. 
New  York  system.  Vanuxem.     (nsil.  of  N.  Y.,  pt.  iii,  pp.  11-16,  24-lW.     1^42. 
PakH>zoic.     New   York.     Includes  all  sulxlivisions  from  Potsdam    to    Catskillr- 
jnciusive. 
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New  York  system,  Hall.    Geol.  of  N.  Y.,  port  iv,  4th  (Jeol.  Dist.,  pp.  is  vt  wkj., 
500^15,  516-^20.    1843. 

Paleozoic    New  York.     Includes  all  subdivisions  from  Potsdam  to  Chemung, 
inclusive.    Twenty-eight  subdivisions  in  all. 
New  York  system,  Emmons.     Agric.  of  N.  Y.,  vol.  i,  pp.  113-199.     1840. 

.Silurian.    .New  York.     Includes  Champlain,   Ontario,   IIeldcrt>eiv»    an<l    Krie 
divisions. 
New  York  system,  Williams.     U.  S.  Geol.  Surv.,  Bull.  No.  80,  p.  59.     1891. 

Paleozoic.     New  York. 
Newark,  Redfield.     Am.  Jour.  8ci.,  2d  ner.,  vol.  xxii,  p.  357;  Am.  Ahwx-.  .\<1v.  Sri., 

Pitx-.,  vol.  X,  p.  181.     1856. 
Newark,  Darton.     U.  S.  (Jeol.  Surv.,  Bull.  No.  67.     18«). 

Juratrias.     New  Jersey. 
Newark,  Russell.     U.  S.  Geol.  Surv.,  Bull.  No.  85,  p.  16.     1892. 

Juratrias. 
Newark,  Keith.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  H).     1S94. 

Juratrias.     Virginia,  Maryland,  and  West  Virginia. 
Newark  system,  Keith.     U.  S.  Geol.  Surv.,  14th  xXiin.  Hcj)!.,  i)t.  ii,  p.  345.     1H94. 

Juratrias.     Maryland  and  Virginia. 
Newark  diabase,  Keith.     U.  8.  Geol.  Surv.,  14th  \nn.  Kept.,  pt.  ii,  p.  .'^52.     1894. 

Maryland  and  Vii^nia. 
Newark,  Lyman.     Am.  Phil.  8<k*.,  Prcx*.,  vol.  xxxiii,  pp.  5,  9.     1894. 

Juratrias.     Eastern  United  States. 
Newark,  Lyman.     Jour,  of  Geol.,  vol.  ii,  pp.  59-61.     1894. 

Jontrias. 
.Vewark,  Gillx^rt.     Jour,  of  Geol.,  vol.  ii,  pp.  55-59.     1894. 

Juratrias. 
Newark,  Davis  and  (triswoM.     (ieol.  8<h!.  Am.,  Bull.,  vol.  v,  p.  516.     1894. 

Trias.     Connecticut. 
Newark,  Hitchcock.     Science,  new  ser.,  vol.  i,  pp.  74-77.     18^15. 

Juratrias,  Triassic.     Connei'ticut. 
Newark,  Russell.     Science,  new  ser.,  vol.  i,  p.  2*>6.     1895. 

Juratrias.     General. 
Newark  system,  Kummel.     N.  J.  Geol.  Surv.,  Rept.,  1896,  pp.  25-88.     1897. 

Juratrias.     New  Jersey.     Includes  Stockton,  I>>ckatong,  and  BruiiHwick  scries. 
Newark  system,  Kummel.    Jour,  of  (ieol.,  vol.  v,  pp.  541-562.     1897. 

Juratrias.     New  Jersey.    Includes  Stockton  scries;  l^M'katoii^  and  Brunswick  shale 
series. 
Newark,  Clark.     Md.  Geol.  Surv.,  vol.  i,  p.  156.     1897. 

Triassic.     Maryland. 
Newark  system,  Kummel.     N.  J.  Geol.  Snrv.,  Kept.,  1897,  pp.  23-159.     1S9S. 

Juratrias.     New  Jersey.     Inclu<lc8  Sto<'kton,  Lockaton^,  and  Brunswick  siTics. 
Newark,  Clark.     Md.  Geol.  Surv.,  vol.  ii,  p.  170.     1898. 

Triassic.     Maryland. 
Newark,  Kummel.    Jour,  of  Geol.,  vol.  vii,  pp.  23-52.     \S9^). 

Juratrias.     New  York,  New  Jersey. 
Newark,  Clark.     Md.  Geol.  Surv.,  vol.  iii,  p.  91.     18JW). 

Triassic.     Maryland. 
Newark,  Shaler  and  Woodworth.     U.  S.  Geol.  Surv.,  19th  Ann.  Rei>t.,  i)t.  ii,  pp.  .S96- 
418.     1899. 

Juratrias.     Virginia. 
Newland  limestone,  Walcott.     GtH)l.  S<h-.  Am.,  Bull.,  vol.  x,  pp.  H)9,  20().     1899. 

Algonkian,  Pre-Cambrian.     Montana.     Incliide<l  in  Ii<*lt  terrane. 
Newland  limestone.  Weed.     U.  S.  (^eol.  Surv.,  2()th  Ann.  Rpt.,  pt.  iii,  \),  2%'L     \\m, 

Algonkian.     Montana.     Included  in  Belt  fcrrane. 
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Hewmmn  limestone,  CMopbell.    U.  8.  Geol.  Surv.,  Boll.,  Na  lll^Jk  88.    1810. 

Carboniferous.    Virginia.    Incloded  in  Coal  Measores.  f 

Newman  limestone,  Campbell.    U.  8.  Geol.  Snrv.,  GeoL  Atlas  of  U.  8.,  Fcdio  Na  12. 

1894. 

Carboniferous.    Kentucky,  Viiginia,  and  Tennessee. 
Newman  limestone,  Keith.    Wash.  Phil.  Soc.,  Bull.,  v<d.  xil,  p.  74.    188R. 

Carboniferous.    Tennessee.    Included  in  Lower  OurboniferoiiB. 
Newman  limestone,  Keith.    U.  a  Geol.  Surv.,  Geol.  Atlas  of  U.  &,  Folios  Nos.  18, 
25,  27.    1805,  1896. 
Carboniferous.    Tennessee  and  North  Carolina. 
Newman  limestone,  Keith.    U.  S.  GeoL  8urv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  83. 
1896. 
Carboniferous.    Tennessee. 
Newman  limestone,  Keith.    U.  8.  Geol.  8urv.,  Geol.  Atlafl  of  U.  8.,  Folio  Na  40. 
1897. 
Carboniferous.    Tennessee.    Part  syn.  Bangor  limestone. 
Newman  limestone,  Campbell.    U.  8.  Geol.  8urv.,  GeoL  Atlas  of  U.  8.,  Folio  Na  47. 
1898. 
Carboniferous.    Kentucky.    Included  in  Mississippian  series. 
Newman  limestone,  CampbelL    U.  8.  GeoL  8urv.,  GeoL  Atlas  of  U.  8.,  Folio  Na  48. 
1898. 
Carboniferous.    Kentucky. 
Newman  limestone,  Campbell.    U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  Na  53. 
1899. 
Carboniferous.    Tennessee.    Included  in  Mississippian  series. 
Newman  limestone,  U.  8.  GeoL  8orv.,  GeoL  Atlas  of  U.  8.  Fcdio  No.  69.    1899. 

Carboniferous.    Virginia  and  Tennessee. 
Hewport  conglomerate,  Rogers.    Boston  Soc.  Nat  Hist,  Proc,  vol.  xviii,  1875-76, 

p.  97.    1875. 
Newport  limestone,  Ticsley.     2d  Pa.  GeoL  Surv.,  Final  Rept,  voL  ii,  p.  1594.     1892. 

Devonian.     Pertnflylvania.     Inoliuied  in  Catskill,  No.  ix. 
Vewport  Neck  shaleH,  Shaler,  Woalworth  and  Foerste.     U.  S.  GeoL  Surv.,  Mon., 
voL  xxxiii,  p.  383.     1899. 
Cambrian  (?).     Rhode  Island. 
Vewtonville  limestone,  Andrews.    Ohio  GeoL  Surv.,  Rept  Prog.  1809,  p.  93.     1870. 

Ohio.     Exact  syn.  Max  vi He  limestone. 
Newtonville  limestone,  Andrews.    Ohio  Geol.  Surv.,  Rept  Prog.,  1869,  p.  96.     1871. 

Ohio.     Exact  syn.  Maxville  limestone. 
Newtonville  limestone,  Andrews.    Ohio  Geol.  Surv.,  vol.  i,  pt  i,  p.  314.     1873. 
Carlx)niferous.    Ohio.    lnclude<l  in  Coal  Measures.    Exact  syn.  Maxville  lime- 
stone. 
Newtonville  limestone.  Orton.    Ohio  Geol.  Surv.,  vol.  vi,  pp.  3,  43.     1888. 
CarlK)niferous.     Ohio.     Exact  syn.  Maxville  limestone  and  Subcarboniferous  lime- 
stone. 
Viagara  limestone,  Hall.    Am.  Jour.  Sci.,  Istser.,  vol.  xlii,  p.  68.     1842. 
Niagara  shale,  Conrad.     Phil.  Acad.  Nat  Sci.,  Jour.,  vol.  viii,  p.  232.     1842. 

Middle  Silurian. 
Niagara  sandstone,  Conrad.     Phil.  Acad.  Nat  ScL,  Jour.,  vol.  viii,  p.  230.     1842. 

Lower  Silurian. 
Niagara  group,  Vanuxem.     Geol.  of  N.  Y.,  pt  iii,  pp.  90-94.     1842. 
Paleozoic.    New  York.    Included  in  New  York  system.    Includes  Lockport group. 
Upper  part  Proteau  group,  Geodiferous  limerock,  and  Galdferous  slate. 
Niagara  limestone,  Rogers.     Am.   Phil.  Soc.,  Trans.,  new  ser.,  voL  viii,  p.  274. 

1842, 
Silurian.     Canada  and  New  York. 
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Niagara  group,  Hall.     Geol.  of  X.  Y.,  pt.  iv,  4th  Geol.  Dist,  pp.  18,  HO-117.     1843. 

Paleozoic.    New  York.     Included  in  New  York  svhUmh.     IiK^ludei^  <  ieo<liferouH 

limerock  and  Calciferoui?  slate,  I>x'ki)ort  limestone,  R<Krhester  shale,  Niagara 

shale,  and  Niagara  limestone.     Part.  syn.  Protean  group,  No.  0  of  Pennsylvania 

Snrvey. 

Niagara  shale,  Hall.    Geol.  of  N.  Y.,  pt.  iv,  4th  Geol.  Dint.,  pp.  HISS.     1843. 

Paleozoic.     New  York.     Included  in  Niagara  group. 
Niagara  limestone,  Hall.     Geol.  of  N.  Y.  pt.  iv,  4th  Geol.  Dist.,  pp.  84-97.    1843. 

Paleozoic.     New  Yorkr   Included  in  Niagara  group. 
Niaeara  group,  Emmons.     Agric.  of  N.  Y.,  vol.  i,  pp.  150-152.     1846. 
New  York.     Included  in  Ontario  division  of  New  York  system.     Includes  Niagara 
shale  and  Niagara  limestone.     Exact  syn.  Geo<liferouH  limenn^k  and  ( -alcifenjus 
slate,  Lockport  limestone  anrl  Rochester  slate.     Part.  syn.  Protean  group  of 
Ann.  Repts.  of  New  York. 
Niagara  limestone,  Emmons.     Agric.  of  New  York,  vol.  i,  pp.  151-152.     1846. 

New  York.     Included  in  Niagara  group  of  Ontario  division  of  New  York  system. 
Nigara  group,  IxK)mis.     Am.  Jour.  Sci.,  2d  ser.,  vol.  i,  p.  222.     1846. 

Silurian.     Tennessee. 
Niagara  limestone,  Murray.     Can.  Geol.  Surv.,  Rept.,  1 847-1 84S.     1849. 

Silurian.     Ontario. 
Niagara  group,  Hale.     Fcjster  and  Whitney's  Rt»pt.  on  GtK)l.  of  I^ke  Superior  dis- 
trict, pt.  ii,  p.  15<J.     1851. 
Silurian.     I^ke  Superior  region. 
Niagara  group,  Hall.     Pal.  of  New  York,  vol.  ii,  pp.  2-4,  UXi-lOS.     1852. 

Silurian.     New  York. 
Niagara  group.  Hall.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xvii,  j),  192.     1854. 

Silurian.     Michigan. 
Niagara  limestone.  Hall.     Iowa  Geol.  Surv.,  vol.  i,  p.  71.     1858. 

Silurian.     Iowa. 
Niagara  limestone,  Whitney.     Iowa  Geol.  Surv.,  vol.  i,  i)t.  i,  i)p.  2t»2-295,  362-368. 
1858. 
Silurian.     Iowa. 
Niagara,  Safford.     Am.  Jour.  Sci.,  2<i  ser.,  vol.  xxxi,  p.  207.     1861. 
Silurian.    Tennessee.     Includes  Variegate<l   limestone,  and  gladt»-fonning  lime- 
stones and  shales,  or  Gray  limestones  and  shales. 
Niagara  limestone,   Whitney.      Rept.  on  Upper  Mississipj>i  lea<l   rt^on,  p.   186. 
1862. 
Silurian.     Wisconsin. 
Niagara  formation,  Ix)gan.     ('an.  (Jeol.  Surv.,  Rept.  1843-^>3,  pp.  321-;«6.     186:J. 

Middle  Silurian.     Canada.     lnclude<l  in  Anticosti  group. 
Niagara  group.  Chapman.     C^n.  Inst.,  new  ser.,  vol.  viii,  pp.  208-216.     18<>:^. 
Silurian.     Canada.     Include<l  in  Middle  Silurian.     Includes  Mwlimi  an<l  Clinton, 
Niagara  and  Guelph  formations.     Part.  syn.  Anticosti  gn)up  (  •   <tuelph). 
Niagara  limestone,  Worthen.     111.  (Jeol.  Surv.,  vol.  i,  pp.  129-136.     1866. 

Silurian.     Illinois. 
Niagara  formation,  Bell.     Can.  (leol.  Surv.,  R<'pt.  186:M)<'>,  pp.  174, 176.     1866. 

!^nddle  Silurian.    Canada. 
Niagara  formation,  Bell.     Rept.  186<J-69,  pi).  128-131.     1866,  1871. 

Silurian.     C-anada. 
Niagara  limestone,  Whitney.     111.  (tcoI.  Surv.,  vol.  i.  i)p.  177-1W5.     1866. 
Silurian.     Illinois.     Exact    syns.   Upper  Magnesian,  0)rralin«»  and  Pentamerus 
beds,  and  Mound  limestone.     Part.  syn.  Cliff  limestone. 

BuU.  191—02 11) 
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Ni^fara  irroiip,  »aiiniHU.T.     111.  <iwil.  Hiirv.,  v.il.  iii,  pi>.  a45-2M.     18«8. 

Siliiruin.     Illinois 
NiuKara  limestone,  Wortheii.     111.  <ie.il.  Surv.,  vol.  iii,  pp.  JlO-117.     1H«8, 

Silurian.    lUiixiiH. 
Nitumnt  j;nmp,  i^affonl,     (iiiil.  of  Tl!nnuwle<.^  l>.v  Kaffoni,  |ip.  2«l-:{22.     18«». 

Silurian.     Tuntieiwex-.      Im-luik^  Meniei'us  limuntonc,  Dyeiitime  ([n>u)>,  White  Oak 
Mount  runxlxtonc,  and  Clinch  Mount  HanilMldiiv.     Kxtict  »yn.  Dana'H  Niagara 
periixl.     Part.  i»yni'.  Modiiia,  Clinton,  ami  Siajiani  ein>clm. 
Niiwira  (innip,  UaniiiMter.     III.  Cieol.  Sun.,  vol.  iv,  pp.  114;  131,  13».      1870. 

Silurian.     Illinois. 
SiBiW*  limeBtone  Jiiwlley.    HI-  »lwl.  Surv..  vol.  iv,  pp.  ai3,  232.     IWO. 

Nilurian.    llliiiiuM. 
Kiaftara  linieetoiie,  Wortheii.     111.  UtNil.  Surv.,  vol.  iv,  p.  (t.     ISTO. 

Silnrian.    Il!ii»oin. 
Niagura,  Wortlien.     Am.  Asvx.:  \<\\\  Sc'i.,  I'rm-.,  vol.  xix,  p.  172.     187a 

Silurian.     IDiiioiK 
Niaitara  unnip,  WhiU'.     lowaGf'nl.  Miirv.,  v<il.  i,  |.|..  1K2-1H4.     1870. 

Silurian,     hnvii.     Iiii'lu<li.'.s  Xiajtani  linicstonf.     I'art.  HVn.  Le  ('lain^  lim(*'U)n& 
NiHgara  liiiifHtoiu-,  Hnnl.     .\ni.  Jour.  Sci,,  M  wr.,  vol.  i,  pp.  420r42-l.     1871. 

Siliirioii.     Illinois. 
XitiKani.  Hall.     Am.  Aswk'.  A.lv.  S.-L.,  l'r.n-.,  vol.  xxii.  |i.  ;121.     I87:t. 

Silurian.     New  York,  Misfiiwijipi  Valley.     KKHctHyn.  Coralline  liini.vl'iiH!. 
Niayiam,  Xowlierry.     Ohio  (ieol.  Surv,,  vol.  i,  pt.  i,  pp.  «2,  104,  128.     1873. 

Silurian.     Ohio. 
Niagara,  Ortnn.     Ohio  (inr.l.  Surv.,  vol.  i,  pt.  i,  p.  -HM.     l«7;t. 

Silurian.     Ohio. 
Kiafiara.  ■\Vini'hell.     OhioliiH.l.  Snrv..  vol.  i,  ]it.  i.  pp.  nffli,  HVi.  (127,  741.     1873. 

Silurian.     Ohin. 

Mir\-.,  liept,,  I.S.V-.-1S7I,  jip.  2fil,  L'Sl,  LIMi.      1«73. 


SiaKani,  Sli 

,uniar<l.  ,M. 
Mif«iuri. 

Xiiipira  li[ii 

Silnriai.. 

Niagara  lin 

i,--li>]u-.  Wor 
mini.is. 

Xia>;nni.  Ortnn.    Ohi„.  ( 

u>..l.  Surv..  voi. 

ii. 

p.  wi; 

r.      1S74. 

Silurian,     ulii,,.     Imli 

,„k,l   iu   i-p,«.r 

Si 

lurian 

.     liiHuiU'S   (luelph  oi 

r  Ce-larville 

hl-.l>.  Spriiiiiliel.l 

on 

U-.lf, 

Niapira  Imis.  Niainiri' 

I  i'hal.-.   and 

Niairara.  \vin,-lieli.     Oiii 

oli,.„l.  Snrv..  V 

..1. 

ii.  ,,|, 

,  2-Jii.  :ilii.  rw,:!'^*.  :i7(i. 

,  :!('S.      1S74. 

Silurian.     Ohio. 

Niiijjiij-iLiim.'flnn.',  Killei 

.^■«-  an.l  Si.tt,.r. 

Kr>ol 

,r..e.ofTenn.,,,p.;i,s-: 

"'.      IS74. 

Siluriiin,     Tenn.'^«.>. 

hK'hi.ledin  Ni 

ni  ]H.-t 

iod. 

Xiafiarii,  Mali.     Ke^^'ntM 

rniv,  of  N.  v.. 

Ih  Am 

1,.  lie,,t.,  pp.  ii7^i;ti. 

isr.i. 

Silmi:Li].     \.-"-  York. 

In.luilr- Coral 

lin 

1-  lime 

stone.if  Ne«  York. 

■hell.     -Minii.   1 

1-  and 

Xui.  UiHt.  Surv..4lh  . 

Ann.    Kept.. 

(4i;i-aphiijil  and  I'olitieal  Smnmary  of  Virpnia,  p.  22.  187 
nia.  IOx:ic'l  ,-vns,  Siiriji^nt,  U'vunt  iForniation  iv,  KojnTfi 
II.  I'hil.  S.I.-.  i'riK-..  vol.  xvi.  p.  .'i.TO,     1877. 
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Niaf^ra  limestone,  Chatnlierlin.     (Jeol.  of  Wiw.,  vol.  ii,  ]>]).  3I^5-;{71.     1H77. 

Upper  Silurian.     Wisconsin. 
Niagara  jpioup,  Shaler.     Ky.  Geol.  Snrv.,  vol.  iii,  ni'w  Her.,  pj).  35,  lt).VlH».     1H77. 

Silurian.     Kentucky.     Exact  syn.  includes  all  New  York  formations  from  top  of 
Medina  sandstone  Ut  top  of  Niaj^ra  perio<l. 
Niagara,  Newberry.     Ohio  (reol.  Snrv.,  vol.  iii,  p.  7.     1878. 

Silurian.     Ohio.     Included  in  Tapper  Silurian. 
Niagara,  Hussey.     Ohio  Geol.  Surv.,  vol.  iii,  pp.  443,  447.     1878. 

Silurian.     Ohio. 
Niagara,  Orton.     Ohio  Geol.  Surv.,  vol.  iii,  pp.  :^«,  408.     1878. 

Silurian.     Ohio. 
Niagara,  St.  John.    U.  8.  lieol.  an<l  Geog.  Surv.  of  Terr. ,  1 1 1  h  A iiii.  R<»pi. ,  p.  484.    1 879. 

Silurian.     Idaho. 
Niagara  group.  Miller.     Cin.  Soc.  Nat.  Hist,  Jour.,  vol.  iv,  no.  iv,  pp.  2H8,  21K).    1881. 

Silurian. 
Niagara,  ChamU^rlin.     Geol.  of  Wis.,  vol.  i,  i)p.  178,  181-1%.     1881^. 

Upper  Silurian.     Wisconsin.     Includes  Mayville  IhhIh,  Waukesha  IxmIh,   Racine 
l)eds,  Byron  lje<ls,  Ix)wer  an<l  Upptjr  Coral  IhhIs,  and  Guclph  IxhIs. 
Niagara,  Hall.     Am.  Assoc.  Adv.  Sci.,  Pn)c.,  vol.  xxxi,  p.  4H.     1883. 

Silurian.     F^astem  V.  S.,  Mississippi  Valley. 
Niagara  limestone,  Winchell.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Kept.,  vol.  i, 
p.  302.     1884. 

Minnesota. 
Niagara  group,  Linney.     Ky.  (4eol.  Surv.  (Pnx'tor),  ( Jeol.  of  (-lark  and  Montgomery 
C<jfi.     1884. 

Silurian.     Kentucky.     Included  in  Up])er  Silurian. 
Niagara,   Linney.     Ky.  Geol.  Surv.,  (ieol.  of  SiH»ncer  and  Nelson  Cos.,  ]>p.  36-45. 
1884. 

Silurian.     Kentucky. 
Niagara,  Knott.     Ky.  (Jeol.  Surv.,  (Jeol.  of  Marion  Co.,  p.  15.     1885. 

Silurian.     Kentuckv. 
Niagara,  Linney.     Ky.  Geol.  Surv.,  (Jeol.  of  Bath  Co.,  p.  21.     1886. 

Silurian.     Kentuckv. 
Niagara,  Ringnel)erg.     Am.  (Jeol.,  vol.  i,  pp.  2(54-272.     1888. 

Silurian.     New  York. 
Niagara  group.  Miller.     N.  A.  (lool.  an<l  Pal.,  p.  50.     1889. 
Niagara  group,  Orton.     U.  S.  Geol.  Surv.,  8th  Ann.  Kept.,  pt.  ii,  p.  5(>1.     1889. 

Silurian.     Ohio,  Indiana. 
Niagara  gnmp,  Orton.     Ohio  (Jeol.  Surv.,  lid  Orjranizatitm,  Ist  Ann.  Kept.,  pp.  18-20. 
1890. 

Silurian.     Ohio.     Includes  Niagara  limestone  un<l   shale,  (iuelph  limestone  and 
Hillslx)ro  sandst^me.     Part.  syn.  (Juelph  limestone. 
Niagara  limestone,  Hopkins.     Ark.  (Jeol.  Siirv.,  18^K),  vol.  iv,  pi>.  51,  (K),  81,  213. 

Silurian.     Arkansas.     Includi^s  Menisi-iis  (Tenn.),  Gait  or  (juelph  (Canaiia),  and 
l^eclaire  (Iowa)  limestone,  ami  Athens  (III.)  marhle.     Part.  syn.  Cliff  lime- 
stone (Ohio). 
Niagara,  Phinney.     T.  S.  Geol.  Surv.,  11th  .Ann.  Kept.,  jit.  i,  p.  «:«.     1891. 

Silurian.     Indiana. 
Niagara  limestone,  Mcliee.     V.  S.  Geol.  Snrv.,  llth  Ann.  Kept.,  j>t.  i,  p.  323.    1891. 

Silurian.     Iowa. 
Niagara,  Protwer.     Roch.  Acad.  Sci.,  Pr«x*.,  vol.  ii,  pp.  50-124.     1892. 

Silurian.    New  York. 


292        NOBTH   AKXBIOAN  aXOLOQIO  FOSMATIOK  VAJOtB.       [MIU.IIL 

Niagara  limestone,  Keyes.    low*  GeoL  Sanr.,  lat  Ann.  Bept,  vol.  i,  pi  80.    1808. 

Silarian.    Iowa.    Included  in  Upper  Silorian. 
NiaRftra,  Hooaer.    Iowa  GeoL  Sorv.,  lat  Ann.  Bept,  voL  i»  pp.  190-807.    1808. 

Silarian.    Iowa. 
Niagara,  Bmmell.    Geol.  Soc  Am.,  Ball,  voL  iv,  pp.  287,  281.    1808. 

Silarian.    Ontario. 
Niagara,  Proaser.    Geol.  Soc.  Am.,  Boll.,  vol.  iv,  pp.  100, 108.    1808. 

Silarian.    New  York. 
Niagara,  Darton.    N.  Y.  State  GeoL,  I8th  Ann.  Bept,  pp.  2D0-207,  218.    1804. 

Silarian.    New  York. 
Niagara  limestone,Udden.    U.  S.  GeoL  Sorv.,  17th  Ann.  Bept,  pt  ii,  p.  884.    1800. 

Silarian.    Illinois. 
Niagara  series,  Oalvin.    Iowa  Geol.  Sorv.,  vol.  v,  pp.  48-00.    1808. 

Silurian.    Iowa.    Includes  Delaware,  Ledaire,  Anamoaa,  and  Bertnun  atages. 
Niagara  limestone,  Luther.    N.  Y.  State  GeoL,  IGth  Ann.  Bept,  pp.  247-48a    1807. 

Silarian.    New  York. 
Niagara  formation,  Buckley.    Wis.  GeoL  and  Nat  Hist  Sorv.,  BolL  Na  4,  Boon. 
ser.,  No.  2,  pp.  208-848.    1808. 

Wisconsin. 
Niagara  limestone,  Calvin.    Iowa  GeoL  Snrv.,  voL  viii,  pp.  144-180,210-220.    1808. 

Silurian.    Iowa.    Includes  Delaware  stage. 
Niagara,  Barlow.    Can.  Geol.  Surv.,  Bept  new  ser.,  vol.  x,  p.  12SL    1806. 

Silurian.    Ontario  and  Quebec 
Niagara  group,  Luther.    N.  Y.  State  GeoL,  10th  Ann.  Bept,  p.  204.    1800. 

Silurian.    New  York. 
Niagaran,  Clarke  and  Schuchert    Science,  new  sw.,  voL  z,  pp.  876-877.    1800. 

Silurian.    New  York.    Includes  Clinton  beds,  Bochester  shale,  Lockport  lime- 
stoneei,  and  (Tiielph  dolomite. 
Niagara,  Clark.     Md.  GeoL  Surv.,  vol.  iii,  p.  97.     1809. 

Silurian.     Maryland.     Indu<led  in  Silurian.     Exact  nyn.  Lewiston  (Uelderl)erg). 
Niagara  limestone,  Calvin  and  Bain.     Iowa  Geol.  Surv.,  vol.  x,  p.  445.     1900. 

Silurian.     Iowa. 
Niagara  formation,  0*Harra.     Md.  Geol.  Surv.,  Allegany  County,  p.  91.     1900. 

Silurian.     Marvland. 
Vichols  shale,  Hayes.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  20.     1895. 

Cambrian.     Tennessee.     Included  in  Chilhowee  series. 
Nichols  shale,  Keith.     U.  8.  GeoL  Surv.,  GeoL  Atlas  of  IT.  S.,  Fohos  16,  25.     1895, 
1896. 

Cambrian.     Tennessee  and  North  Carolina. 
Nicola  series,  Dawson.    Can.  Geol.  Surv.,  Kept,  1877-78,  pp.  74B-81B,  171B.    1879. 

TriaHsic(?).     British  Columbia.     Red  Betls  (E.  of  Wahsatch)  and  Star  Peak  group 
( W.  of  Wahsatch)  of  40th  Par.  Survey. 
Nicola,  Dawson.    Can.  Geol.  Surv.,  new  ser.,  vol.  vii,  p]).  26B,  49B-58B,  112B-114B, 
130B-146B.     J896. 

Juratrias.     British  Columbia. 
Hicollet  clay,  Harris.     Phil.  Acad.  Nat.  Sci.,  Proc.,  vol.  ii,  pp.  23&-237.     1846. 

Cretat^eous. 
Vilkoka  beds,  Brooks.     U.  S.  Geol.  Surv.,  20th  Ann.  Rept,  pt.  vii,  pp.  472,  480. 
1900. 

Alaska. 
Vineveh  limestone.  White.     U.  S.  Geol.  Surv.,  Bull.  No.  65,  p.  32.    1891. 

Carboniferous.     Pennsylvania,  West  Virginia.     Included  in  Permo-Oarboniferons, 
i>(i/ikard  Creek.     Exact  syn.  Limestone  No.  10. 
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Niobrara  divMon,  Mtn^k  and    Flaydeii.     Phil.   Acad.    Nat.   Sri.,   Pror.,   vdI.   xiii, 
pp.  419,  422.     1802. 

Lower  Cretaceoiw.     Nebraska.     £xai*t  syn.  Formation  No.  iii. 
Niobrara,  Hayden.     Am.  Phil.  Soc*.,  Trans.,  new  ser.,  vol.  xii,  p.  1,  et  seq.     1863. 

Cretaceous.    Northwest. 
Niobrara,  Hayden.     U.  8.  Geoi.  Surv.  of  Wyoming,  pp.  87,  90.     1871. 

Cretaceous.    Incladed  in  Lower  Cretaceous.    Exact  syn.  Formation  No.  li. 
Niobrara,  Hayden.     U.  S.  Geol.  Surv.  of  Terr.,  l-3d  Ann.  Repts.,  pp.  49,  o4.     1873. 

Cretaceous.    Exact  syn.  Formation  No.  3. 
Niobrara,  Cope.     U.  S.  (Jeol.  an<l  Geog.  Surv.,  Mon.,  vol.  ii,  pp.   H>-24.     1875. 

Cretaceous. 
Niobrara,  Mudge.     U.  8.  Geol.  and  Geog.  Surv.  of  Terr.,  Bull.,  vol.  ii,  p.  214.     1876. 

Cretaceous.     Kansas. 
Niobrara  group,  Meek.     U.  8.  Geol.  and  (ieog.  Surv.  of  Terr.,  Mon.,  vol.  ix,  pp.  xxx- 
xxxiii.     1876. 

Cretaceous. 
Niobrara,  Mudge.     U.  8.  Geol.  and  Geog.  Surv.  of  Terr.,  9th  Ann.  Rept.,  p.  281. 
1877. 

Cretaceous.     Kansas.     Includes  Niobrara  and  Fort  Hays. 
Niobrara,  Hague.     U.  8.  Geol.  Expl.  of  40th  Parallel,  vol.  ii,  pp.  42,  67-71.     1877. 

Tertiary.     Wyoming.     Included  in  Pliocene. 
Niobrara,  King.     U.  8.  Geol.  Expl.  of  40th  Parallel,  vol.  i,  p.  425.     1878. 

Tertiary.    Colorado,  Wyoming.     Included  in  Pliocene. 
Niobrara  group,  Newton.     Geol.  of  Black  Hills.,  pp.  173-174.     1880. 

Cretaceous.    South  Dakota. 
Niobrara,  Stevenson.     U.  S.  Geog.  and  Geol.  Surv.  W.  of  100th  M.,  vol.  iii,  Suppl., 
p.  97.     1881. 

Cetaceous.    Colorado,  New  Mexico.     In(!lude<l  in  C^>lorado.     Exact  Hvn.  ('reta- 
ceous,  No.  3. 
Niobrara  group,  Sternberg.     Kansas  City  Review,  vol.  v,  pp.  1-4.     1881. 

Cretaceous.     Kansas. 
Niobrara,  Dawson.    Science,  vol.  i,  p.  429.     188:^. 

Cretaceous.    Canada. 
Niobrara,  Stevenson.     Am.  CieoL,  vol.  iii,  p.  393.     1889. 

Cretaceous.    Colorado  and  New  Mexico. 
Niobrara,  Williston.     Kansas  Acad.  Sci.,  Trans.,  vol.  xiii,  pp.  107-111.     1893. 

Upper  Cretaceous.    Kansas. 
Niobrara  group,  Calvin.     Iowa  Geol.  Surv.,  vol.  i,  pp.  149-161.     1893. 

Cretaceous.     Iowa.     Exact  svn.  Int>ceranni8  beds. 
Niobrara  limestone,  Eldridge.     U.  S.  Geol.  Surv.,  (ieol.  Atlas  of  U.  8.,  F(  lio  No.  9. 
1894. 

Cretaceous.     Colorado. 
Niobrara  chalk,  Calvin.     Am.  Geol.,  vol.  xiv,  p.  142.     1894. 

Cretaceous.     Nebra.*<ka  and  Dakota.     Included  in  Upi)er  Cn^tacoous. 
Niobrara  chalk,  Calvin.     Am.  Aswk*.  Adv.  Sci.,  Prot\,  vol.  xliii,  p.  197.     1894. 

Cretaceous.     Nebraska  and  Iowa. 
Niobrara,  Bain.     Iowa  Geol.  Surv.,  vol.  iii,  pp.  101-114.     1895. 

Cretaceous.    Iowa. 
Niobrara,  Emmons,  Croiss  and  Eldridge.     U.  S.  (ieol.  Surv.,  Mon.,  vol  xxvii,  ]>.  66. 
1896. 

Cretaceous.    Colorado.     Included  in  Colora<lo  grouj). 
Niobrara  group,  Gilbert.     U.  S.  Geol.  Surv.,  17th  Ann.  Rept.,  pt.  ii,  p.  56(5.     1896. 

CretaoeoQS.    Colorado.     Includes  Timpaj^  formation  and  Apishapa  fonnation. 
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Niobrara,  Willieton.     Kansan  Univ.  Geol.  Surv.,  vol.  ii,  pp.  235-246.     1807. 

Upj)er  CretHc*e<^^>UH.     KaiiHan. 
Niobrara  j^roup,  Logan.     KanhiaM  Univ.  (ieol.  Surv.,  vol.  ii,  pp.  219-221.     1897. 

Upper  CretaceoiiH.     Kanuan.     lnclude«  Fort  Hays  limestone,  and  PteraDodon  beds 
in  Sniokv  Hill  chalk. 
Niobrara  fonnation,  (TiU)ert.     U.  S.  Cteol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  36. 
1897. 

Cretaceous.    C^lorailo. 
Niobrara,  Adams.     Kan.  Univ.  (ieol.  Surv.,  vol.  iv,  pp.  24-27.     1898. 

Upper  Cretaceous.    Kansas.    Includes  Pteranodon  l)e<is  (Her|x^romis  and  Rudistes 
beds)  and  Fort  Hays  bc^ls. 
Niobrara  formation,  Hills.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of   U.  S.,  Folio   No.  58. 
1899. 

Cretaceous.    Colorado.     Apishapa  and  Timpas  formations. 
Niobrara,  Logan.     Jour,  of  Geol.,  vol.  vii,  pp.  89-91.     1899. 

Cretaceous.     Kansas,  Nebraska.     Includes  Fort  Hays  limestone,  Pteranodon  heda. 
Nipigon  group,  Spencer,     ('an.  Nat.,  2d  ser.,  vol.  viii,  pp.  55-70.     1878. 

Canada.     Exact  syn.  Copper-bearing  series. 
Nipigon  series.  Bell.     Can.  Geol.  Surv.,  Rept.  1876-77,  pp.  2i;i-215.     1878. 

Canada.     Exact  syn.  Up|)er  Cop])er-l)earing  series. 
Nipigon  group,  Selwyn.     Can.  Geol.  Surv.,  Rept.  1877-78,  \>.  15A.     1879. 

Canada. 
Nipigon,  Walcott.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  222.     1899. 

Algonkian.     Ontario.     Part.  syn.  Keweenawan  of  Michigan. 
Nisconlitli  series,  Dawson.     Can.  Geol.  Surv.,  new  ser.,  vol.  iv,  ])p.  31B-32B.     1890. 

Paleozoic.     British  Columbia. 
Nisconlith  series,  Dawson.     (Jeol.  Soc.  Am.,  Bull.,  vol.  ii,  pp.  165,  170.     1891. 

Cambrian.     British  Columbia. 
Nisconlith  series,   Ihiwson.     Can.  (Jeol.  Surv.,  new  ser.,  vol.  vii,  pp.  2<>B,  .'M)B-32B. 

Cambrian.     British  Columbia. 
Nisconlith  slate,  McComiell.     Can.  (ieol.  Surv.,  new  ser.,  vol.  x,  p.  liOA.      1H9S. 

British  Colninhia. 
Nishnabotany  sand.^tone,  White.     lowa(Jeol.  Surv.,  vol.  i,  pp.  2H9-291.     1870. 

Cretaceous.     Iowa. 
Nishnabotany  sandstone,  Winchell.     Minn.  (Jeol.  and  Nat.  Hist.  Surv.,  Final  Kept., 
vol.  i,  p.  808.     18S4. 

Minnesot^'i. 
Nishnabotany  sandstone,  Keyes.     Iowa  Geol.  Surv.,  vol.  i,  pp.  1H4-Iii5.     1893. 

Cretaceous.     Iowa. 
NishnalH»tany  san(lst<>nc,  Lonsdale.      Iowa  (Jeol.  Surv.,  vol.  iv,  pp.  412— 123.      1S95. 

('retaceous.     Iowa. 
Nishnabotany  san<l8toni'.   White.     Am.  Jour.    Sci.,  2d  ser.,  vol.  .xliv,  pj>.  27,   119. 
1S<)S. 

Cretaceous.     Iowa.     Exact  syn.  Dakota  (?). 
Nodaway  limestone,  (Jaliajrer.     Mo.  (Jeol.  Surv.,  Bien.  Rept.,  p.  53.     1898. 

Upper  Carhonifcrous.     Missouri.     Included  in  Uj)i>er  Coal  Mea.sures. 
Nogales  <livision,  Duinhle.     Ani.  Inst.  M*;.  Knj^i-s.,  Trans.,  vol.  xxix,  p.  128.      1900. 

Tertiary.     Mexico. 
Noix  o<")litc,  Keycs.     Iowa  Acad.  Sci.,  Proc,  vol.  v,  j).  (>2.      1H9S. 

Silurian.     Iowa. 
Nolichucky  shale,  CamplH«ll.      V.  S.  (Jeol.  Surv.,  (Jeol.  Atlasof  V.  S.,  Folio  No.  12. 
1894. 
C'aiiihriiin.     Kc/ifucky,  Virginia,  and  rcnncs.sce. 
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Nolichucky  shale,  Walcott.     (xeol.  S<r'.  Am.,  Bull.,  vol.  v,  p.  195.     1894. 

CaiDbrian.    Virginia. 
Nolichucky  ehale,  Keith.     V,  8.  Cieol.  Surv.,  <  ieol.  Atlan  uf  V.  S.,  KoUohNuh.  1<>,  25, 
27.     1895,  1896. 

Cambrian.     Tennest^ec  and  North  Carolina. 
Nolichucky  Bhale,  Keith.     U.  S.  (ieol.  Surv.,  Cieol.  Atlas  of  V.  S.,  Folio  No.  83.     \HSH]. 

Cambrian.     Tennessee.     Included  in  ConaAauga  Hhale. 
Nolichucky  Hhale,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atla^^  of  V.  S.,  Folio  No.  44, 
1897. 

Cambrian.     Virginia,  Went  Virginia. 
Nolichucky  nhale,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Athis  (»f  V.  S.,  Folio  No.  59. 
1899. 

Cambrian.    Viiginia,  Tenneesee. 
Xorian,  Hitchcock.     Am.  A«soc.  Adv.  Sci.,  Pr<K'.,  vol.  xxi,  p.  VMi.     1872. 

Archean.     New  Hampshire. 
Norian,  Crosby.     Report  on  Geol.  Map  of  MasH.,  pp.  7-11.     \H7Cy. 

Massachusetts. 
Norian  series,  Hunt.     2<1  Pa.  Geol.  Surv.,  Kept.  K,  pp.  Kil-KU.     1878. 

Archean.     Canada. 
Norian  series,  Selwyn.     Can.  Geol.  Surv.,  Kept.  1877-78,  pp.  lOA,  12A-13A.     1879. 

C*anada. 
Norian,  Himt.     Smithsonian  Inst.  Ann.  Rept.,  1882,  p.  :W0.     1884. 

Eozoic.     N.  K.  America.     InclmlcMl  in  An-hean.     Includes  lT])jH'r  liatircntian  or 
l^abradorian. 
Norian,  Whitney  and  Wadsworth.     Har\'ard  Coll.  Mus.  Coiin).  Zool.,  Bull..  v<il.  vii, 
1880-84,  pp.  561,  562.     1884. 

Az<jic. 
Norian,  Pumpelly.     Geol.  Srx*.  Am.,  Bull.,  vol.  iv,  i>.  .'J8.S.     1893. 

Archean.     Canada  (?). 
Normandy  limestone,  Campbell.     U.  S.  (Jeol.  Surv.,  <umj1.  Atlas  <»f  U.  S.   Folio 
No.  53.     1899. 

Silurian.     Tennessee.     Exact  syns.  Chickamauga  limestone,  Njishville  series. 
Xorristown  shale,  Lyman.     2d  Pa.  Geol.  Surv.,  Final  Kept.,  vol.  iii,  pt.  ii,  i»p.  21)1 2- 
2616.     1895. 

Juratrias,  Permian  (?).     Pennsylvania.     Included  in  New  Red. 
Norri.»«town  stage,  Stevenson.     N.  Y.  Acad.  Sci.,  Trans.,  vol.  xv,  j).  51.     1896. 

Carlxmiferous.     Arkansas,  Indian  Territorv. 
Xorth  Denison,  Hill.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  ;K)2.      1894 

Cretaceous.     Indian  Territorv.     Included  in  Denison  beds,  Waahita  <livision. 
North  Haven  greenstone.  Smith.     Geol.  of  the  Fox  Inlands,  pp.  1:^17.     1896. 

Pre-Silurian.     Maine. 
North  Park  group,  King.     U.  S.  Geol.  Expl.  of  40th  Parallel,  vol.  i,  p.  431.     1878. 

Tertiary.    Wyoming.     Included  in  Plirx-ene. 
North  Valley  Hill  sandstone,  IxiHley.     2d  Pa.  Geol.  Surv.,  Final  Kept.,  vol.  i,  j).  166 
et  8e<i.     1892. 

Cambrian.     Pennsylvania. 
North  Vernon  limestone,   Bonlen.     In<liana  (ieol.  Surv.,  7th  Ann.   Rei)t.,   1875, 
pp.  148,  16().     1876. 

Devonian.     Indiana. 
North  Vernon  bluestone.  Cox.     In<liana  <ie<»l.  Surv.,  8th,  9th,  and  10th  Ann.  Kepts., 
1876,  1877,  1878,  p.  88.     1879. 

Indiana. 
North  Vernon  stone,  Elrod.     In<liana  Dept.  (ieol.  and  Nat.  llint.,  11th  Ann.  Kept., 
1881,  pp.  174,  186,     1882. 

Carboniferous,    Indiana. 
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Norton  foriiiatioii,  CainplK'll.     V.  S.  (jkhA.  Surv.,  Rnll.  N(».  Ill,  p.  JJ4.     1893. 

C'arl)oiiifer()UH.     Viiyinia.     Inclu<le<l  in  (V»al  M<»a,surv8.     P^xact  syn.  Lower  Coal 
Measuren. 
Norton,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  IT.  8.,  Folio  No.  12.     1894. 

Carboniferous.     Kentucky,  Virjjinia,  Tennessee. 
Norton  zone,  Willist<jn.     Kan.  Univ.  Quart.,  vol.  iv.,  p.  251.     1896. 

I.^pper  Cretaceous.     Kans&M.     Inclmled  in  Smoky  Hill  chalk. 
Norton  formation,  Camplx»ll.     V.  S.  (Jeol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  59. 
1899. 

Carl>oniferou8.     Virginia  and  Tennessee. 
Novacidite  series,  Ashley.    Am.  l^hil.  Soc,  PrcK'.,  vol.  xxxvi,  pp.  228  et  seq.    1897. 

Carbon  i  ferous.     A  rkan.sas. 
Nulato  sandstone,  Si>urr.    U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt  iii,  p.  196.     1898. 

Tertiarv.     Alaska.     Included  in  Miocene. 
Nulato  beds,  Becker.     IT.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt,  iii,  pi.  i.     1898. 

Alaska. 
Numbers  I,  H,  ill,  IV,  Meek  and  Hayden.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxiii, 
pp.  219-226.     1859. 

Cretaceous.     Kansas  and  Nebraska. 
Number  I,  Rogers.     Pa.  State  Geol.,  2d  Ann.  Rept.,  pp.  20-23.     1838. 

Cambrian.     Pennsvlvania. 
Number  I,  Rogers.     Pa.  State  Geol.,  4th  Ann.  Rept.,  pp.  38,  46.     1840. 

Cambrian.     Pennsvlvania. 
Number  I,  l^ley.     2d  Pa.  Geol.  Surv.,  Final  Rept,  vol.  i,  pp.  165-186.     1892. 

Cambrian.     Pennsylvania.     Includes  Chiques  sandstone,  Uellam  quartz,  North 
Valley,  Hill  sandstone,  Pots<lam,  and  Upper  Cambrian  quartzite.     Exact  syn. 
Primal  sandstone. 
Number  II,  Rojrers.     Pa.  State  (rcol.,  2d  Ann.  llei)t..  ]>p.  2:i-30.     18:W. 

Silurian.     Pennsvlvania. 
Number  II,  Rogers.     Pa.  State  (ieol.,  4tli  Ann.  Kept.,  pp.  41,  44,  58,  09,  i;U.     1S4(). 

Silurian.     Pennsylvania. 
Number  II,  Prime.     2d  Pa.  (ieol.  Surv.,  Kept.  I),  pp.  7-15.     1875. 

Silurian.     PennHvlvania.     Includes  Calci ferous,  Chazv,  Rirdseve,  and  Hiack  River 
of  New  York. 
Numl>er  II,  Prime.     lM  Pa.  Geol.  Surv.,  Kept.  I)^  pp.  11-22.     1878. 

Silurian.     Pennsvlvania.     P^xact  svn.  Sihiro-Cambrian. 
NumlHT  II,  Hall.     iM  Pa.  (ieol.  Surv.,  Kept.  (^  pp.  84-38.     1881. 

Silurian.     IVnnsylvania. 
Number  II,  Prime.     2(1  Pa.  Geol.  Surv.,  Kept.  1)\  pt.  i,  pp.  161-201.     1883. 

Silurian.     Pennsylvania. 
Number  II,  D'lnvilliers.     2(1  Pa.  (ieol.  Surv.,  Kept.  I)^  pt,  ii,  pp.  137-196.     188,8. 

Silurian.     Pennsylvania.      Includes  Auroral  and  Matinal  of  Rogers,  Calciferoiis, 
Chazy,  etc.,  <>f  New  York. 
NumlH^r  II,  Kwing.     2(1  Pa.  (icol.  Surv.,  Kept.  T*,  pp.  401-424.     1884. 

Silurian.     Pennsylvania.     Includes  Trenton,  Chazy,  Calciferous,  etc.     Kxact  syn. 
(treat  N'allev  limestone. 
Number  III,  Ko«zers.     Pa.  State  (Jeol.,  2(1  Ann.  Kei)t.,  pp.  30-36.     18:^8. 

Silurian.     Pennsylvania. 
Numl)er  III,  Kogei-s.      Pa.  State  (ieol.,  4lh  Ann.  Kept.,  pp.  64,  101,  104.      1840. 

Silurian.     Pennsylvania. 
NumlHT  111,  Sanders.     2(1  Pa.  (ieol.  Surv.,  Kept.  I)^  pt.  i,  pp.  83-85.     188:1 

Silurian.     Pennsvlvania.      Kxact  svn.  Hudson  River. 
Number  HI,  Ix\^ley.     2.1  Pa.  (Je(.l.  Surv.,  Kept.  ])\  pt.  i,  pp.  82-:^5.     188,8. 
SiJuriuii.      i'c/in.svlvania.     Kxact  svn.  Hudson  Kiver. 
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Niunber  III.  Kwin^r.     2<1  Pa.  (UhA.  Siirv.,  Rt^pt.  T*,  pp.  424-4i>7.     IHM. 

Silurina.     PeniiHylvania.     IncliideH  HiulHon  River  and  l-ticra. 
Number  111,  Lesley.     2<1  Pa.  (Teol.  Siirv.,  Final  liept.,  vol.  i,  pp.  r)25-()24.     1892. 

Silurian.     Pennsylvania.     Includes  Utica  and  Hudson  Uivvr  nlate. 
Number  IV,  Rogers.     Pa.  State  Geol.,  2d  Ann.  Rept.,  pp.  80-:i9.     18:HK. 

Silurian.    Pennsylvania. 
Number  IV,  Rogers.     Pa.  State  Geol.,  :^1  Ann.  R<»pt.,  pp.  47-49.     18:^. 

Silurian.     Pennsylvania. 
Number  IV,  Rogers.     Pa.  State  Geol.,  4th  Ann.  Rept.,  pp.  09,  102,  lai,  187.      1840. 

Silurian.    Pennsylvania. 
Number  IV,  Ewing.    2d  Pa.  Geol.  Surv.,  Rept.  T*,  pp.  427-42<>.     1884. 

Silurian.     Pennsylvania.     Includes  Oneida  and  Medina. 
Numl)er  IV,  D'Invilliere.     2d  Pa.  Cxeol.  Surv.,  Rept.  F*,  pp.  78-79.     1891. 

Silurian.     Pennsylvania.     Includes  Medina  and  Oneida. 
Number  IV,  Lesley.    2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  i,  pp.  025-719.     1892. 

Silurian.     Pennsylvania.     Includes  Oneida  and  Medina. 
Number  V,  Rogers.     Pa.  State  Geol.,  2d  Ann.  Rept.,  pp.  89-4<5.     IHSS. 

Silurian.     Pennsylvania. 
Number  V,  Rogers.     Pa.  State  Geol.,  4th  Ann.  Rept.,  pp.  78,  140.     1840. 

Silurian.     Pennsylvania. 
Number  V,  Ewing.     2d  Pa.  Geol.  Surw,  Rept.  T*,  p.  429.     1884. 

Silurian.     Pennsylvania.     Exact  syn.  Clinton  group. 
Number  V,  D'Invilliers.     2d  Pa.  Geol.  Surv.,  Rept.  F*,  pp.  62-78.     1891. 

Silurian.    Pennsylvania.     Includes  Salina  and  Clinton. 
Number  V,  Lesley.    2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  ii,  pp.  721-897.    1892. 

Silurian.    Pennsylvania.    Includes  Clinton,  Niagara,  Salina,  BarnH»jrrnnp,  McCoy- 
town  sandstone,  I^ist  C'reek  limestone,   Hloomsburg  shale,  and    Bri<lgeiK)rt 
sandstone. 
Number  VI,  Rogers.    Pa.  State.  Geol..,  2d  Ann.  Rept.,  pp.  4(^W.    18:{8. 

Silurian.     Pennsylvania. 
Number  VI,  Rogers.    Pa.  StaU»  Geol.,  4th  Ann.  Rept.,  pp.  84-148.     1840. 

Silurian.    Pennsylvania.     Exact  syn.  Fossiliferous  limestone. 
Number  VI,  Ewing.    2d  IV  (tcoI.  Surv.,  Rept.  T\  pp.  429-4^    1885. 

Silurian.    Pennsylvania.     Exact  syn.  Lower  Held erberg. 
Number  VI,  Lesley.    2d  Pa.  (ie<d.  Surv.,  Final  Rept.,  vol.  ii,  ])p.  89R-1038.    1892. 

Silurian.   Pennsylvania.   Includes  Stormvillenhale,  Bossanlville  limestone,  Poxono 
Island  shale,  Bastanl  limestone,  Lewistown  limestone,  and  Clarks  Mill  .*<hale. 
Exact  syn.  Lower  Helderlwrg. 
Number  VH,  Rogers.    Pa.  State  Geol.,  2d  Ann.  Kept.,  pp.  50-52.     18;W. 

Devonian.    Pennsylvania. 
Numljer  VII,  Rogers.    Pa.  State  Geol.,  4th  Ann.  Rept.,  i)p.  88-143.     1840. 

Devonian.    Pennsylvania.     Exa<'t  svn.  FosniliferouH  sandstone. 
Number  VII,  I^esley.    2d  Pa.  (tcoI.  Surv.,  Final  Kept.,  vol.  ii,  i)p.  10.S4-1142.     1892. 

Devonian.    Pennsylvania.     lnclu(U»s  Oriskany,  Canda-Cvalli  and  Schoharie  jrrit.M. 
Number  Vm,  Rogers.     Pa.  State  (ieol.,  2d  Ann.  Kept.,  pp.  52-59.     18:W. 

Devonian.    Pennsylvania.     Exact  svn.  Olive  slate. 
Number  VIII,  Rogers.    Pa.  StaU*  (leol.,  4th  Ann.  Kept.,  pi>.  91,  140.     1840. 

Devonian.    Pennsvlvania.    Exai*t  svn.  Olive  slate. 
Number  VIII,  Chance.    2d  Pa.  (ieol.  Surv.,  Rept.  G*.  pp.  105-10<).     1880. 

Devonian.    Pennsylvania.    Includes  Chemung  and  Portage. 
Number  VIII,  Stevenson.    2d  Pa.  Geol.  Surv.,  Rept.  T^  ])p.  75-84.     1882. 

Devonian.     Pennsylvania.     Includes  Chemung,  i'ortage,  Genesee,  Hamilton,  an<l 
Maruellus. 
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Number  VIII,  D'Invilliers.     2d  Pa.  Geol.  Surv.,  Kept.  F*,  pp.  45-50.     1891. 

Devonian.     Pennsylvania.     Includen  Chemung,  Portage,  Cieneeee,  Hamilton,  and 
Marcel  Ills. 
Number  Vma,  Ix«ley.    2<1  Pa.  CreDl.  Surv.,  Final  Kept.,  vol.  ii,  pp.  1 143-1193.    1892. 

Devonian.     Pennnylvania.     Includew  Upper  llelderberg,  Onondaga,  and  Comifer- 
ons  limestonet^. 
Number  Vmb,  Lesley.    2d  Pa.  Geol.  Surv.,  Final  Kept.,  vol.  ii,  pp.  1194-1236.    lSit2. 

Devonian.     Pennsylvania.     Exact  syn.  Marcellus,  black  shale. 
Number  YIHc,  I^ley .    2d  Pa.  Cieol.  Surv. ,  Final  Kept. ,  vol.  ii,  pp.  1236^1307.    189: . 

Devonian.     Pennsylvania.     Exact  syn.  Hamilton. 
Number  Vmd,  Lesley.    2d  Pa.  Geol.  Surv.,  Final  Kept.,  vol.  ii,  pp.  1307-1322.    1892. 

Devonian.     Pennsylvania.     Exact  syn.  Tally  limestone. 
Number  vme,  Lesley.    2d  Pa.  Geol  Surv.,  Final  Kept.,  vol.  ii, pp.  1323-1335.    1892. 

Devonian.     Pennsylvania.     Exact  syns.  Genesee  black  slate,  Cadeut  Upper  black 
slate. 
Number  Vmf ,  Lesley.    2d  Pa.  Geol.  Surv. ,  Final  Kept. ,  vol.  ii,  pp.  1337-1370.     1892. 

Devonian.     Pennsylvania.     Includes  Cashaqua  sliale  and  (ianleau  shale.     Exact 
syn.  Portage. 
Number  Vmg,  Lesley.    2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  ii,  pp.  1371-1560.    1892. 

Devonian.     Pennsylvania.     Exat't  syn.  Chemung. 
Number  IX,  Rogers.     Pa.  State  Geol.,  2d  Ann.  Rept.,  pp.  59-6.3.     1838. 

Devonian.     Pennsylvania. 
Nunil)er  IX,  Rogers.     Pa.  State  (ieoL,  4th  Ann.  Rept.,  j)p.  97,  147.     1840. 

Devonian.     Pennsylvania. 
Number  IX,  Lesley.     2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  ii,  pp.  1567-1627.     1^92. 

Devonian.     Pennsylvania.     Exact  syn.  Catskill. 
Number  X,  Rogers.     Pa.  State  Geol.,  2d  Ann.  Rept.,  pp.  aV65.     1838. 

Carboniferous.     Pennsylvania. 
Nuinl)cr  X,  liogers.     Pa.  State  Geol.,  4th  Ann.  Rept.,  i>.  98.     1840. 

Carhoiiiferons.     Pennsylvania. 
NunilKT  X,  Piatt.     iM  Pa.  (icol.  Snrv.,  Hi'i)t.  IP,  ]>.  :U1.     1S7S. 

CarboniftToiis.     IVnnsvlvania.     Kxa<t  svns.  Pocono-Vet  iHTtino. 

•  •  s 

NninluM-  X,  Lesley.    2d  Pa.  (mm»1.  Surv.,  Final  Hejit.,  vol.  iii,  pt.  i.  pp.  1629-1789.    1895. 

Carbnniferniis.     Pennsylvania.     Kxact  syn.  Pocono  formation. 
Number  XI,  Rogers.     Pa.  State  Cieol.,  2(1  Ann.  Kept.,  p]).  <)5-68.     IHIW. 

Carl)oniferoiis.     Pennsylvania. 
Nunil)er  XI,  Ko^rers.     Pa.  State  (ieol.,  4th  Ann.  Kept.,  p.  98  et  secj.     1840. 

Carboniferous.     Pennsylvania. 
Number  XI,  Piatt.     iM  Pa.  (4eol.  Surv.,  Kept.  IP,  p.  :^11.     1878. 

Carboniferous.     Pennsylvania.     Kxact  syns.  Mauch  Chunk  red  shale,  Cmbral. 
Number  XI,  Lesley.     2(1  Pa.  (ieol.  Surv.,  Final   Kept.,  vol.  iii,  pt.  i,  pp.  1  Si ).">- 1 s.'>8, 

CarlMiniferous.     IVnnsvlvania.     Exact  svns.  Mauch  Chunk  red  shale,  Cnibral. 
Number  XII,  Ko^'ers.     Pa.  State  (Jeol.,  2(1  Ann.  Kept.,  pp.  6S-71.     ISIiS. 

( 'arlumife?. lus.     Pennsylvania. 
Number  XII,  Rogers.     Pa.  State  (ieol.,  4th  Ann.  Kept.,  pp.  12:M;J2,  199.     1S40. 

Caiboiiiferous.     IVnnsvlvania. 
Number  XII,  U-sley.     LM  Pa.  (Jeol.  Surv.,  Kei>t.  1,  pp.  63-6<i.     1875. 

Carboniferous.     Pennsylvania  and  Ohio. 
XuiiiIht  XII,  White.     2(1  Pa.  (Jeol.  Surv.,  Kept.  Q',  ]>]>.  51-70.     1877. 

Carboniferous.     Pennsylvania.     Jni^ludes  Pie(hnont  or  Tionesta  sandstone,  Mercer 
limestone,  Conno(]uenessing  sandstone,  and  (^uakertown  shale. 
NunilxM-  XII,  Piatt.   "  2d  Pa.  (ieol.  Surv.,  Kei)t.  IP,  p.  :U().     1878. 

Car]>oni/erous.     Pennsylvania.     I'^xact  syn.  Pottsville  conglomerate. 
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Nnmber  XII,  Chance.     2ci  Pa.  Geol.  Surv.,  Kept,  (i*,  pp.  91-^5.     18«0. 

Carboniferous.     Peunnvlvania. 
Number  XII,  D'Invilliere.     2d  Pa.  Geol.  Surv.,  Final  Kept.,  vol.  iii,  pt.  i,  pp.  1857- 
1915.     1895. 
Carboniferous.     Pennsylvania.     Includes  Iloniewocxl  or  JohuHoii  Run  sandstone, 
Connoquenessing  or  Kinzua  sandstone,  and  Sharon,  Glean  or  Garland  con- 
glomerate.    Exact  syns.  Pottsville  conglomerate,  Serai  conglomerate. 
Nnml)er  XII,  D'lnvilliers.     2d  Pa.  Geol.  Surv.,  Final  Kept.,  vol.  iii,  pt.  ii,  pp.  2155- 
2405.     1895. 
Carboniferous.     Pennsylvania.     Exact  syn.  liower  Productive  Measun?H,  Allegheny 
River  series. 
Number  XII,  Smith.     2d  Pa.  Geol.  Surv.,  Final  Kept.,  vol.  ii,  pt.  i,  pp.  185,^-185.5, 
1920-1923, 1949^1951,  1963,  1959,  1966,  1975,  1984,  20(X),  2009,  2025,  20:^1-2032, 
2050,2054.     1895. 
Carboniferous.     Pennsylvania.     Exatrt  syn.  Pottsville  conglomerate. 
Number  Xm,  Rogers.     Pa.  State  Geol.,  2d  Ann.  Rept,  pp.  71-79.     1838. 

Carboniferous.     Pennsylvania.     Exaitt  syn.  Anthracite  Coal  Measures. 
Number  XIII,  Rogers.     Pa.  State  (ieol.,  :M  Ann.  .Rept.,  pp.  82-87.     1839. 

Carboniferous.     Pennsylvania.     Included  in  Coal  Measures. 
Number  XTV,  D'lnvilliers.    2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  iii,  pt.  ii,  pp.  240<>- 
2447.     18^5. 
Carboniferous.     Pennsylvania.     Exact  syns.  Barren  Measurt*s,  Pittsburg  stories,  an<i 
Elk  River  series  of  West  Virginia. 
Number  XV,  D'Invilliers.      2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  iii,  pt.  ii,  i»p.  2448- 
2564.     1895. 
CJarboniferous.     Pennsylvania.     Exact  syns.  Upper  Pnxluctive  or  Mouongahela 
River  series. 
Number  XVI,  D'Invilliers.     2<i  Pa.  Geol.  Surv.,  Final  Rept,  vol.  iii,  pt.  ii.  pp.  2565- 
2588.     1895. 
Carlioniferous.     Pennsylvania.     Includes  Greene  Co.  group  and  Washington  Co. 
group.     Exact  syns.  Up|)er  Barren   Measures,  and   Penno-Carlnnnferous  (»r 
Dunkard  Creek  series. 
Nummulite  limestone,  Lyell.     Am.  Jour.  Sci.,  2<l  ser.,  vol.  iv,  pp.  lStV-191.     1847. 

Eocene.     Alal)ama.     Exact  syn.  Orbitolite  limestone. 
Nunda  group,  Vanuxem.     Geol.  of  N.  Y.,  pt.  iii,  p.  172.     1842* 

Paleozoic.     New  York.     Include<l    in    New   York   svsteni.     Exact  svn.   Portaire 
group. 
Niinila  group,  Hall.     Geol.  of  N.  Y.,  pt.  iv,  4th  Cleol.  Dist.,  pp.  18,  224-241.     1843. 
Paleozoic.     New  York.     Include<l   in    New   York  system.     Exact  syn.   Portage 
group. 
Nusha^ak  l)eds,  Spurr.    17.  S.  Geol.  Surv.,  20th  Ann.  Rept.,  pt.  vii,  pp.  17.S-174,  184. 
1900. 
Tertiary.     Alaska.     Included  in  Neocene. 
NuBsbaum  formation,  (iill)ert.     V.  S.  (Jeol.  Surv.,  (ieol.  AtUisof  V.  S.,  Folio  No.  m. 
1897. 
ColoradcK     Included  in  NtKX'ene. 
Nussliaum  fonnation,  Hills.     U.  S.  (icol.  Surv.,  (ieol.  Atla.^  of  T.  S.,  Folio  No.  58. 
189^>. 
Colorado.     Include<l  in  Neo<*ene(?). 
Nuselmum  formation.  Hills.     U.  S.  Geol.  Surv.,  G(h»1.  Atlas  of  V.  S.,  Folio  No.  ifH. 
1900. 
Colorado.     Included  in  N<»cene. 
Nutzotin  series,  Brooks.     U.  S.  Geol.  Surv.,  21st  Ann.  Kept.,  pt.  ii,  p.  359.     HKX). 
Alaska. 
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Oak  Greek  beds,  Ward.    IT.  8.  Ueol.  Snrv.,  19th  Ann.  Bept,  pi.  ii,  p.  SOS.    18B0. 

Cietaoeoiifl.    Soath  Dakota. 
Oak  Creek  beds,  Jenney.    U.  a  GeoL  8arv.,  19th  Ann.  Bept,  pt  ii,  pp.  M»-«87,603. 
1899. 
Gretaoeofos.    Sonth  Dakota.    Indoded  in  Dakota  gnmp. 
Oak  Grove  aanda,  Dale.    U.  a  Geol.  Snrv.,  18th  Ann.  Bept,  pt  ii,  p.  840l    1886. 

Tertiary.    Florida. 
Oakland  limeetone  lentils,  Diller.    U.  a  Geol.  Snrv.,  Geol.  Atlaa  of  U.  a.  Folio 
No.  49.    1898. 
Oregon.    Indoded  in  Eocene. 
Oakville,  Dnmble.    Jour,  of  Geol.,  vol.  ii,  pp.  mMS69.    1894. 

Tertiary.    Tezaa.    Included  in  Miocene. 
Oakville  beda,  Dall.    U.  a  Geol.  Snrv.,  18th  Ann.  Bept,  pt  ii,  p.  889.    189a 

Tertiary.    Texas.    Included  in  Miocene.    Part  syn.  Fayette  beds. 
Ocala  group,  Dall.    Wagner  Free  Inat  8ci.,  Trana.,  voL  iU,  pt  ii,  p.  209.    1892. 
Eocene.    Florida.    Included  in  Later  Eooena    Exact  syn.  NnmmnHte  beds  of 
Florida. 
Ocala  limeetcHie,  Dall  and  Harris.  .  U.  S.  GeoL  Snrv.,  Bull.  No.  84,  p.  103.    0892. 

Tertiary.    Florida.    Exact  syn.  Nummnlitic  beds. 
Oceanic  series.  Hill.    Harvard  Coll.  Mus.  Gomp.  SSool.,  Boll.,  voL  xxziVypp.  09-85. 
1899. 
Tertiary.    Jamaica.     Includeci  in  Oligocene.    Indndes  Oobre,  Moneague,  and 
Montpelier  formations. 
Ocheeaee  beds,  Dall  and  Harris.    U.  8.  GeoL  8urv.,  Bull.  No.  84,  p.  106.    1892. 

Tertiary.    Florida.    Included  in  Miocene,  Chattahoochee  group. 
Otrheesee  beds,  Dall.    Wagner  Free  Inst  Sd.,  Trans.,  voL  iii,  pt  ii,  p.  209.    1892. 
Miocene.    Florida.    Included  in  Chipola  epoch,  Chattahoochee  groop.    I\ut.  syn. 
Chattahoochee  group. 
Ocoee  conglomerate  and  slates,  Kafford.     Geol.  Rei*onii.  of  the  State  of  Tenu.,  l8t 
Kept.,  pp.  151-152.     ia56. 
Tenuessee.     Included  in  Metaniorphit;  Rocks. 
Ocoee  conglomerate,  and  plates,  Safford.     (ieol.  of  Tenn.,  by  Hafford,  pp.  ia3-198. 
1869. 
Silurian.    Tennessee.     Included  in  Potsdam  group. 
Ocoee  gn>uj),  Killebrew  and  Safford.     Resources  of  Tennessee,  pp.  2H-29.     1874. 

Silurian.     Tennessee.     Included  in  Potsdam  period. 
Ocoee  group,  Bradley.     Am.  Jour.  Sci.,  3d  ser.,  vol.  ix,  p.  283.     1875. 

Cambrian.    Tennessee.     Exact  syn.  Lower  Potsdam  (Acadian). 
Ocoee,  Little.     Hand-book  of  Ga.,  Com.  of  Agric,  1876,  p.  41.     1876. 

Silurian,     (ieorgia.     Included  in  Lower  Primordial.     Part  syn.  Acadian. 
Ocoee  conglomeraUs  Walcott.     U.  8.  Geol.  Surv.,  Bull.  No.  81,  pp.  143,  252,  299. 
1891. 
Cambrian.     Appalachian  region. 
Ocoee,  Si)encer.     (ia.  (t<*o1.  Surv.,  The  Paleozoic  Group,  p.  84.     1893. 

Cambrian.     Georgia.     Included  in  Lower  Cambrian (?). 
Ocoee  series,  Hayes.     U.  S.  Ger»l.  Surv.,  (ieol.  Atlas  of  U.  8.,  Folio  No.  20.     18i)5. 
Algoukian(?).    Tennessee.     Includes  Wilhite  slate,  Citico  conglomerate,  Pigeoi. 
slat^;,  and  Thunderhea<l  conglomerate  and  slate. 
Ocoee  group,  Keith.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folios  Nos.  16,  25. 
1895,  1896. 
A Igonkian  (?) .    Tennessee,  North  Carolina.    Includes  Wilhite  slate,  Citico  coni?lom- 
erate.  Pigeon  slatts  Cades  (>onf;lomerate,  Thunderhead  conglomerate,  Hazel 
slate,  and  Clin^man  i'onglomerate. 
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Ocoee.  Siuitli.     Ala.  Geol.  Surv.,  Bull.  No.  5,  p.  110.     1896. 

Algonkian.     Alabama.     KxictHvii.  Tallade^. 
Ocoya  Creek,  Turner.     Am.  (ieol.,  vol.  xiii,  p.  239.     1894. 

Tertiary.     C^alifomia.     Included  in  Mio«ene. 

at 

Ot-oya  C>eek  lieds,  Turner.     IT.  S.  Geol.  Surv.,  14th  Ann.  R(^pt.,  pt.  ii,  p.  461.     1894. 

Tertiary.     California.     Included  in  Miocene. 
Odanah  series,  Tyrrell.     Can.  Geol.  Surw,  new  Her.,  vol.  v,  pt.  i»  ]»p.  88K,  84 K,  8oK, 
199  E,  212E-215E.     1893. 

Cretaceous.     British  Columbia.     Included  in  Pierre. 
O^allala  formation,  Darton.     U.S.  Geol.  8urv.,19th  Ann.  Rept.,pt.  iv,  pp.  71^-7:^% 
741-742.     1899. 

Tertiary.     Nebraska.     Include<l  in  Plio<'ene(?). 
Ogtlen  qiiartzite,  King.     Am.  Jour.  Sci.,  lid  wr.,  vol.  xi,  j).  478.     1876. 

IVvonian.     Nevada. 
Ogtien  quartzite,  Emmons.     V.  S.  Geol.  Expl.  of  40th  Parallel,  vol.  ii,  p.  343,  et  8e<j. 
1877. 

Devonian.     Utah. 
Ogvlen  qnartzite,  Hague.     U.  S.  (4eol.  P^xpl.  of  40th  Parallel,  vnl.  ii,  p.  4(X).     1877. 

Devonian.     Utah. 
<)gr><?n  quartzite.  King.    U.  S.  Geol.  Expl.  of  4(Hh  Parallel,  vol.  i,  ]»p.  127-248.    1878. 

Devonian.     Utah,  Nevada. 
Og<len  flint,  Prosser.     Geol.  So<\  Am.,  Bull.,  vol.  vi,  p.  48.     1894. 

CarlKmifenms,  Permian.     Kansatt. 
Ogialike  conglomerate,  Winchell.     Minn.  Geol.  and  Nat.  Hist.  Siirv.,  IHtli  Ann. 
Kept.,  pp.  344-350,  359.     1888. 

Minne8f>ta. ' 
C>gi8hke  conglomerate,  Winchell.     Am.  A.*«s<m'.  A<1v.  Sri.,  Pnx*.,  vol.  xxxviii,  p.  234. 
1889. 

xVlgonkian.     Lake  Superior  region.     Included  in  V<»rniilion  series. 
Ogishke  conglomerate.  Grant.     Am.  (Teol.,  vol.  x,  p.  4.     1892. 

Archean.     Minnesota. 
Ohio  black  slate,  Andrews.     Ohio  (ieol.  Surv.,  Kept.  Prog.,  1869,  p.  62.     1S7(). 

Ohio. 
Ohio  shale,  Shaler.     Ky.  Geol.  Surv.,  new  aer.,  v(»l.  iii,  pp.  169-175.     1877. 

Devonian.     Kentucky.     Exact  syns.  Hurcm  shale.     Includes  all  fn)ni  top  of  Oris- 
kany  to  top  of  Chemung. 
Ohio  shale,  Orton.     Rev.  of  Strat.  Geol.  of  ciistern  Ohio,  p.  4.     1880. 

Devonian.     Ohio.     Exact  svn.  Black  shale. 
Ohio  shale.  Orton.     Ohio  Geol.  Surv.,  vol.  vi,  pp.  4,  23.     1888. 

Carboniferous.     Ohio.     Includt^s  Cleveland  shale,  Erie  shale,  and  Huron  shale. 
Ohio  shale,  Herrick.     Denison  Univ.  Si'i.  I^b.,  Hull.,  vol.  iii,  p.  26.     1888. 

Devonian.    Ohio. 
Ohio  shale,  Orton.     V,  S.  Geol.  Surv.,  8th  Ann.  Rept.,  pt.  ii,  p.  570.     1889. 

lH»vonian.     Ohio,  Indiana.     Includes  Cleveland,  Huron,  and  Erie  shales. 
^)hio  shale,  Orton.     Ohio  (ieol.  Surv.,  Prelim.  IU»pt.  Petroleum  and  Intlanimahle 
Gas,  pp.  2:^,  62.     1886. 

Ohio. 
Ohio  shale,  Orton.     Ohio  Geol.  Surv.,  3d  Organization,  1st  Ann.   R(»pt.,  \)\>.  27-.S3, 
pp.  24ft-249.     18i:0. 

Devonian.     Ohio.     Includes  Cleveland  shale,  Erie  shale,  and  Huron  shale.     Part. 
syn.  tienesee  slate.  Portage  and  Chemung  grouiw. 
Ohio  shale,  Orton.    Ohio  Geol.  Surv.,  vol.  vii,  pp.  4,  21.     ISlKJ. 

Devonian.     Ohio.     Includes  Cleveland  shale,  Erie  shale,  and  Huron  shale. 
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Ohio,  EWridj^e.     IT.  S.  (leol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  9.     1894. 

Cretaceous.     Colorado. 
Ohio  Creek,  Cro'-s.     U.  8.  Geol.  Surv.,  Mon.,  vol.  xxvii,  p.  219.     1896. 

Cretaceous.     Colorado.     Part.  syns.  Arapahoe. 
Ohio  shale,  Bownocker.     Denison  Univ.  Sci.  Lab.,  Bull.,  vol.  ii,  art.  ii,  p.  14.     1898. 

Ohio. 
Oil  Greek  Lake  group,  Lesley.      2d  Pa.  (Teol.  Surv.,  Final  Rept,  vol.  iii,  pt.  i, 
p.  1767.     1895. 
Carboniferous.      Pennsylvania.      Includeil  in   No.  10,  Pocono.      lu'iludes  Corry 
sandstone,  3d  Mountain  sandstone,  Cussewago  shale,  limestone,  and  sandstone. 
Exact  syn.  Berea  group  of  Ohio. 
oil  Lake  group,  White.     2d  Pa.  Geol.  Surv.,  Rept.  Q*,  pp.  91-98.     1881. 
Carboniferous.     Pennsylvania.     Includes  Corry  and  Cussewago  sandstone  and 
shales.     Exact  syns.  Berea  grit,  Pithole  grit.     Part.  syn.  Pocono. 
Oklune  series,  Spurr.     U.  S.  Geol.  Surv.,  20th  Ann.  Rept.,  pt.  vii,  pp.  16Ii-169,  181. 
1900. 
Cretaceous.     Alaska. 
Old  Bed  sandstone.  Hall.     (icol.  of  N.  Y.,  pt.  iv,  4th  (ieol.  Dist.,  pp.  278-283.     1843. 
Paleozoic.      New  York.      Includes  Catskill  group,  Montrose  and  Oneonta  sand- 
stone, No.  11,  Pennsylvania  Survey. 
Old  Rwl  sandstone,  U'sley.     2d  Pa.  Geol.  Surv.,  Rept.  I,  pp.  97-102.     1875. 

Devonian.     Pennsylvania  and  New  York.     Exact  syn.  No.  IX. 
Olean   conglomerate,    Sul)-,    Carll.     2d  Pa.  Geol.   Surv.,    Rept    I*,   pp.    189-195. 
1883. 
Carl)oniferous.     Pennsylvania.     Exact  syn.  Shenango  sandstone. 
Olean  conglomeratcM  Ashburner.     2d  Pa.  Geol.  Surv.,  Rept.  R*,  pp.  396-397.     1885. 

Carboniferous.     Pennsvlvania. 
Olefin  conglomerate,  Sub-,  Ashburncr.     2d  Pa.  (um)1.  Surv.,  Rept.  R^  p.  402.      1885. 

Carboniferous.     Pennsvlvania. 
Olean  Conglomerate,  Sub-,  Carll.     iM  Pa.  (Jeol.  Surv.,    Kept.  l\  pp.  lOo-llO.      18!K). 
Carbon  if  erouH,  Pennsylvania.     Included  in  Pocono.     Exact  syns.  Shenango  sand- 
stone and  Logan  sandstone. 
Olean  conjjrlomerate,  Randall.     Regents   Univ.  of  N.  Y.,   47tb  Ann.   Kept.,   p.  Tin. 
1894. 
New  York. 
Oleon,  Snb-,  Ix'sley.     2d  Pa.  (4eol.  Surv.,  Final  Rept.,  vol.  iii,  pt.  i,   p.  173^3  et  set]. 
lK9ri. 

Carboniferous.     Pennsylvania.     Included  in  Xo.  10,  Pocono. 
Olean  conjrlomerate,  D'lnvilliers.     2d  Pa.  (Jeol.   Surv.,    Final  Rept.,   vol.   iii,   pt.  i, 
|)p.  18()1,  1878,  1892.      1895. 
Carboniferous.     P<'nn.'*ylvania.     lnclude<l  in  No.  12,  Pottsvillc  cc^iglomerate. 
Olentangy  shale,  Wincbell.     Ohiolieol.  Surv.,  vol.  ii,  pi).  243,  287.     1874. 

Devonian.    Ohio. 
Olentan^'v  shale,  Orton.     Ohio  (Jeol.  Surv.,  vol.  vi,  ])p.  4,  22.     1888. 

Devonian.     Exact  syn.     Hamilton  shale  (?). 
( )lentanKy  shale,  Orton.    C)bioGeol.  Surv.,  3d  Organization,  1st  Ann.  Rept.,  ])p.  26--"- 
1890. 
Devonian.     Ohio.     Exact  syn.  Hamilton'shale. 
()lentanj;y  shale,  Orton.     Ohio  (ieol.  Surv.,  vol.  vii,  pp.  4,  20.      1893. 

Devonian.     Ohio.     Exact  syn.  Hamilton  shale. 
Oley  Valley  slate,   D'lnvilliers.     2(1   Pa.  (ieol.  Surv.,  Rej^t.  I>'\  pt.  ii,  i)p.  102-103- 
188.S. 
Cuinhrinn  (?).     ]*ennsylvania.     Included  in  Potsdam  (?). 


WEEKn.]  OHIO ONKOTA.  303 

Olive  shale,  Rejwl.     Ohio  (itM)l.  Surv.,  vt>l.  iii,  pp.  ;iS7,  528.     1878. 

C«rl)oniferou8.     Ohio.     Iiu*hi<liHi  in  Waverly. 
Oneida  I'onglomerate,  Vanuxem.     (ft»«»I.  of  N.  Y.,  pt.  iii,  j)p.  71-74.     1842. 

Paleozoic.     New  York.     Inclu<lo<l  in  N«'w  York  KyHteni.     Inclndefl  Shawangunk 
c*ongIoinerate,  Millstone  grit,  (iray  ban<l  of  Rot'hester,  and  No.  5,  Pennsyl- 
vania Survey. 
Oneida  tK)nglomeratts  Hall.     (ieol.  of  N.  Y.,  pt.  iv,  4th  (ieul.  Dint.,  pp.  18,  31.     1848. 

Paleozoic.     New  York.     InoludtMl  in  New  York  system.     Kxact  syn.  Shawangunk 
conglomerate. 
Oneida  conglomerate,  Kmmons.     Agric.  t>f  N.  Y.,  vol.  i,  pp.  125-120.     184H. 

Silurian.     New  York.     Include<l  in  Champlain  division  (»f  New  York  system. 
Oneida  conglomerate,  Jewett.     Am:  Jour.  8ci.,  2d  ser.,  vol.  xxxviii,  \>.  121.     1864. 

Silurian.     New  York. 
Oneida  conglomerate,  (-ook.     (ieol.  of  N.  J.,  pp.  146-149.     1868. 

Silurian.     New  Jersey.     Exa(*t  syn.  Shawangunk  conglomerate  or  grit. 
Oneida  ctmglomerate,  Newlierry.     Ohio  <feol.  Surv.,  vol.  i,  pt.  i,  p.  61.     18''3. 

Silurian.     Ohio. 
Oneida,  Ashhumer.     Am.  Phil.  So<!.,  IVoc,  vol.  xvi,  pp.  582,  558.     1877. 

Silurian.     Appala(*hian  region.     Part.  syn.  lievant  in  i>art. 
Oneida,  Piatt.     2d  Pa.  Geol.  Surv.,  Kept.  T,  i»p.  44-48.     1881. 

Silurian.     Pennsvlvania.     Include<l  in  No.  4. 
Oneida  conglomerate.  Miller.     Cin.  Sim!.  Nat.   HLst.,  Jour.,  vol.  iv,  no.  iv,  [>.  288. 
1881. 

Silurian.     Included  in  Medina  group. 
Oneida  wmglomerate.  White.     2<1  Pa.  (ieol.  Surv.,  Kept.  (;«,  pp.  150-152.     1882. 

Silurian.     Pennsylvania.     Included  in  Nt).  4.  MtMlina. 
Oneida,  White.     2d  Pa.  Geol.  Surv.,  Kept.  T»,  pp.  14:1-147.     1885. 

Silurian.     Pennsvlvania. 
Oneida  conglomerate.  White.     N.  Y.  State  Mus.,  5lMt  Ann.  Itept.,  vol.  i,  p.  r86. 
1899. 

Ordovician.     New  York. 
Oneonta  sandstone.  Hall.     N.  Y.  State  (ieol..  Kept,  for  1885.  i>.  11.     188f). 

Devonian.     New  York. 
Oneonta  sandstone,  Prosser.     (feol.  S(K'.  Am.,  Bull.,  vol.  iv,  pp.  98,  108.     1898. 

Devonian.     New  York.     Include<l  in  Portage. 
Oneonta,  Prosser.     Am.  Jour.  Sci.,  8<1  ser.,  vol.  xlvi,  pp.  21:^215.     1898. 

Devonian.     New  York, 
(hieonta  formation,  Darton.     Am.  Jour.  Sci.,  8d  ser.,  vol.  xlv,  pp.  20I^2(K>.     1898. 

Devonian.     New  York. 
Onetmta,  Darton.     N.  Y.  State  (Jeol.,  18th  Ann.  Kept.,  pp.  288-240.     1894. 

Devonian.     New  York. 
Chieonta,  Clarke.     N.  Y.  State  (ieol.,  18th  Ann.  Kept.,  p.  557.     1894. 

Devonian.     New  York.     Exact  syn.  Portage. 
Oneonta  sandstones,  Clarke.     N.  Y.  State  (Jeol..  15th  Ann.  Kept.,  pp.  27-82,     1897. 

Devonian.     New  York. 
Oneota  limestfme,  Mc(iee.     V.  S.  (ieol.  Surv..  11th  Ann.  Kept.,  pt.  i,  p.  881.     1891. 

Silurian.     Iowa. 
Oneota  limestone.  Hall.     (ieol.  Soc.  Am.,  Hull.,  vol.  iii,  p.  464.     1892. 

Ordovician.    Minnesota.     Exact  syn.  Lower  Magnesian. 
Oneota,  Hall  and  Sardeson.     Geol.  S<^c.  Am.,  Bull.,  vol.  iii,  p.  841.     1892. 

Ordovician  (?).    Minnesota.     IncludtKi  in  Magne^*ian  series. 
Oneota,  Keyes.     Iowa  (ieol.  Surv.,  vol.  i,  pp.  21-24.     1898. 

8ilurian.    Iowa.    Included  in  l»wer  Silurian.    Exact  syn.  I^ower  Mav;ueviv«A\  \vn\\v- 
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Oneota,  Ilall  and  8ardeson.     Geol.  Soc.  Am.,  Hull.,  vol.  vi,  pp.  1<)7,  178.     1895. 

Upper  Cambrian.     Minne8ota.     Included  in  Ms^^nesian  series. 
Oneota  limestone,  Norton.     Iowa(ieol.  Surv.,  vol.  iii,  pp.  182-184.     1895. 

Silurian.     Iowa. 
Oneota  limentone,  Calvin.     Iowa  Geol.  Surv.,  vol.  iv,  pp.  BMW.     1895. 

Silurian.     Iowa.     Included  in  Ordovician.     Exa<'t  syna.  Lower  Msjpiesian  lime- 
stone, Calciferous. 
Onondaga  proup.  Hall.     N.  Y.  Geol.  Surv.,  3d  Ann.  Kept.,  pp.  290-293,  m4.    1839. 

Silurian.     New  York. 
Onondaga  limestone,  Hall.     N.  Y.  (ieol.  Surv.,  3<l  Ann.  Rept.,  pp.  309-310.     18,39. 

Devonian.     New  York.     Exact  syn.  Gray  crinoidal  limestone. 
Onondaga  salt  group,  Vanuxem.     N.  Y.  Geol.  Surv.,  4th  Ann.  Rept,  pp.  375-1^76. 
1840. 

Silurian.     New  York. 
Onondaga  lime8t/)ne,  Hall.     X.  Y.  (Jeol.  Surv.,  4th  Ann.  Rept.,  pp.  418-420,  427. 
1840. 

Devonian.     New  York. 
Onondaga  limestone.  Hall.     N.  Y.  Geol.  Surv.,  5th  Ann.  Rept.,  pp.  156-158.     1841. 

New  York. 
Onondaga  salt  group,  Mather.     N.  Y.  (iteol.  Surv.,  5th  Ann.  Rept,  pp.  89-90.    1841. 

Silurian.     New  York. 
Onondaga  salt  group.  Hall.     Am.  Jour.  Sci.,  lstst»r.,  vol.  xlii,  p.  58.     1842. 

New  York. 
Onondaga  system,  Conrad.    Phil.  Aciid.  Nat.  Si'i.,  Jour.,  vol.  viii,  pp.  233-234.    1842. 

Includes  Up{>er  Silurian. 
Onondaga  limestone,  Vanuxem.     (Jeol.  of  N.  Y.,  pt.  iii,  pp.  132-138.     1842. 

Paleozoic.     New  York.     Included  in  New  York  system.    Includes  Gray  sparry 
liiii(»stoiie. 
Oiioiidju^ii  salt  group,  Vamixcin.     (icol.  of  X.  Y.,  j>t.  iii,  i)p.  94-110.     1842. 

Paleozoic.     X(»w  York.     Inclii<led  in  Xcw  Yorksvstem.     Includcn Calciferous  slate, 
Second  graywackc  with  slicll  lime  rock  of  Katon. 
Onondaga  salt  ixroup,  Ilall.     (icol.  of  X.  Y.,  pt.  iv,  4th  (leol.  Dist.,  pp.  18,  117-140. 
1K4.S. 

Paleozoic.     Xcw  York.     Included  in  Xcw  Yorksvstem.    Includes (^alciferons  slate, 

Se<"(>nd  giaywaeke  with  shell  lime  rock  of  Katon.     (iypseous  marls  and  slat(»s. 

Onondaira  limestone,  Ilall.     (ieol.  of  X.  Y.,  j)t.  iv,  4th  (ieol.  Dist,  j)p.  18,    151-lo7. 

Paleozoic.     Xcw    York.     lnclnde<l   in  Xcw  York  system.     Corniferous  lim«»  rock. 
Includes  (iniv  sparrv  limestone. 
On(>n«laga  limestone,  Mather.     (Jeol.  of  X.  Y.,  pt.  i,  p.  !J39.     1H43. 

Paleozoic.      Xew  York.      lncln<led  in  llelderherg  division. 
Onondaga  sjilt  grou}),  Owen.      \\\\.  Jonr.  Sci.,  2d  ser.,  vol.  i,  pp.  4.'^,  57.      1S4<>. 
Silurian.     Xew   York.     Included   in  lleMerherg  ."-eries   (or  <livision )   of  the  Xew 
York  system.     ln<ludes  Magnesian  deposits  and  Vermicular  lime  rock. 
Onondaga  salt  group.  Knnnons.     Agric.  of  X.  Y.,  vol.  i.  pp.  loI^lOO.     1846. 

Xew    York.     Included  in   Helderhvrg  division   of  Xew   York  systenj.     InchuK" 
Manlius  water-lime  group. 
Ononda«ra  limestone.  Kmmons.     .\gric.  of  X.  Y.,  vol.  i,  pp.  174-179.     1846. 

Xew    York.     lnclntle<l   in   Ilel<lerl)erg  division  of  Xew  York  system.      Iuchnl('> 
Seiennrns   linierock.   Sene<a    limestone,   and    Corniferous  limestone. 
Onondaga  salt  iriou}),  Ilall.     Pal.  of  Xcw  York,  vol.  ii,  p.  339.     1852. 

Silurian.      New  York. 
On(»ndaga  limestone,  Meek.     Mo.  (i«'ol.  Surv.,  1st  and  2<1  Ann.  Repts.,  pt.  ii,  p.  103. 
IS'h'). 

^e  vnii  in  n.     M  i^s(  nivl. 
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mdaga  limestone,  Swallow.     Mo.  Geol.  8urv.,  Ist  and  2<l  Ann.  Kepto.,  pp.  107, 

178,  196.     ia55. 
levoniao.     MisBouri. 

mdaga  salt  group,  Hall.     Iowa  Geol.  Surv.,  vol.  i,  pt.  i,  pp.  7<)-80.     1858. 
ilurian.     Iowa, 
mdaga  salt  group,  Hall  and  Whitney.     Am.  Jour.  8ci.,  2d  ser.,  vol.  xxvii,  p.  112. 

1859. 
ilurian.     Iowa. 

mdaga  formation,  Logan.     Can.  Geol.  Surv.,  Kept.  1843-6:^,  pp.  :W5-352.     1863. 
^pper  Silurian.     C^anada. 

>odaga  formation,  Chapman.     C'aii.  luHt.,  new  Her.,  vol.  viii,  pp.  437-439.     1863. 
ilurian.     Canada.     Included  in  Upper  Silurian. 

mdaga  group,  Worthen.     111.  (ieol.  Surv.,  v(»l.  iii,  pp.  23-24,  39-40,  62-63.    1868. 
>evonian.     Illinois. 

mdaga  limestone,  Cook.     (ieol.  of  N.  J.,  pp.  1(>5-16<).     1868. 
♦evonian.     New  Jersev. 

mdaga,  Winchell.     Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xxii,  p.  103.     1873. 
>evonian.     Ohio. 

mdaga,  Winchell.     Ohio  Geol.  Surv.,  vol.  ii,  p.  34().     1874. 
•evonian.     Ohio.     Iuclude<l  in  Comiferous. 

mdaga  limestone,  Broad  head.     Mo.  Geol.  Surv.,  Kept.  1873-1874,  p.  27.     1874. 
•evonian.     Missouri. 

mdaga.  Ash  burner.     Am.  Phil.  Soc.,  Proo.,  vol.  xvi,  pp.  530,  555.     1877. 
Ilurian.     Appala(!hian  region.     Exact  syns.  Salina  and  Scalent. 
mdaga  salt  group,  Miller.     Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.   iv,  no.  iv,  i)p.  290, 

291.     1881. 
ilurian. 
mdaga  group,  Englemann  and  Worthen.     Etx)n.  (-Jeol.  of  111.,  vol.  i,  pp.  461- 

462.     1882. 
ilurian  (?) .     Illinois. 

mdaga  salt.  Hall.     Am.  Atf*i<K*.  Adv.  S<*i.,  Proc.,  vol.  xxxi,  p.  47.     1883. 
ilurian.     Eastern  Unite<l  States. 

mdaga,  Claypole.     Am.  Phil.  Soc.,  Prtu'.,  vol.  xxi,  p.  497.     1884. 
ilurian.     Pennsylvania.     Exact  syn.  (iypseous  group. 
mdaga,  White.     2d  Pa.  Geol.  Surv.,  Kept.  T^  pp.  128-131.     1885, 
ilurian.     Pennsylvania.     Exact  syn.  Salina. 

mdaga,  Claypole.    2d  Pa.  Geol.  Surv.,  Kept.  F»,  pp.  52-58.     1885. 
ilurian.     Pennsylvania.     Includt^s  BridgeiK)rt  sandstone, 
mdaga  group.  Miller.     N.  A.  (xeol.  and  Pal.,  p.  54.     1889. 
mdaga  salt  group,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  52.     1890. 
ilurian.     Arkansas.     Part.  svn.  Salina. 

mdaga  limesti^me,  Hopkins.     Ark.  (tcoI.  Surv.,  1890,  vol.  iv,  pp.  52,  53.     1890. 
Devonian.     Arkansas. 

mdaga  salt  gn>up,  Proeser.     K(K-h.  .Vcad.  Sci.,  Proc,  vol.  ii,  i>p.  50-124.     1892. 
ilurian.     New  York, 
mdaga  limestone,  Lesley.     2d  Pa.  (ie(»l.  Surv.,  Final  Kept.,  vol.  ii,  p.  1143  et 

se<).     1892. 
Evonian.     Pennsvlvania.     In<'lu<leil  in  No.  8a. 

mdaga,  Brumell.     Geol.  S<m'.  Am.,  Bull.,  vol.  iv,  pi>.  227,  230.     1893. 
ilurian.     Ontario. 

mdaga  salt  group,  Prosser.    Geol.  Soc.  Am.,  Bull.,  vol.  iv,  pp.  97,  108,  116.     1893. 
rpper  Silurian.     New  York. 

Bull.  191—02 !20 


806         KOBTH   AMEBICAN   GKOLOOIO   FOBXAHOIT   NAMSB.       [m7IX.1I1. 

Onondaga  limeBtone,  Barton.    N.  Y.  State  Geo!.,  13th  Ann.  Bept,  pp,  208, 207-20S, 
242-243,  301.    1894. 
Devonia,p.    New  York.    Exact  ayn.  Oomiferoua. 
Onondaga  linieetone,  Ries.    N.  Y.  State  Geol.,  IGth  Ann.  Rept»  p.  408.     1307. 

Devonian.     New  York.     Exact  syn.  Comiferoua. 
Onondaga  linieetone,  Luther.    N.  Y.  State  GeoL,  16th  Ann.  Bept,  p.  214.    1309. 

Devonian.    New  York. 
Onondaga  limestone,  Weller.    N.  J.  Geol.  Surv.,  Kept,  1309,  p.  45.    1900. 

Devonian.    New  Jersey. 
Ontario  division,  Mather.    Geol.  of  N.  Y.,  pt.  i,  pp.  863-865.    1348. 

Paleozoic.    New  York.    Included  in  Shawaogonk  grit. 
Ontario  diviidon,  Emmons.     Agric.  of  N.  Y.,  voL  i,  pp.  141-152.    1346. 

New  York.    Included  Medina  sandstone,  Clinton  group,  and  Niagara  group. 
Ontario  group.  Chapman.    Can.  Inst,  new  ser.,  vol.  viii,  p.  136.    1363. 
Silurian.    Canada.    Included  in  Lower  Siluraina.    Includea  Blrdseye  and  Black 
River  formation,  Trenton,  Utica,  and  Hudson  River. 
Ontario  group.  Chapman.    A  Popular  and  Practical  Exposition  of  the  Minerals  and 
Geolo)0'  of  Canada,  p.  157,  Toronto.    1864. 
Silurian.    Canada.    IncludcH  Hudson  River,  Utica,  Trenton,  Biidaeye,  and  Black 
River. 
Ontarian  system,  Lawson.    Geol.  See  Am.,  Bull.,  vol.  i,  p.  177.     1389. 

Archean.    Ontario. 
Ontarian,  Dana.    Geol.  Soc.  Am.,  Bull.,  vol.  i,  p.  41.     18.S9. 

Upper  Silurian.    New  York,  ete.    Exact  ayn.  Ontario  division  of  Mather. 
Ontarian,  Winchell  and  Grant.    Minn.  Geol.  and  Nat  Hist  Surv.,  Final  Rept, 
vol.  iv,  p.  195.     1899. 
Minnesota.    Includes  Coutchiching  and  Keewatin. 
Ontaric,  C-larke  and  5^*huebert.     Science,  new  Her.,  vol.  x,  p.  876.     1899. 

Silurian.     New  York.     Exact  8vn.  Siluric. 
Oostanala  Heriw,  Spencer,     (la.  (teol.  Sun*.,  The  Paleozoic  Group,  pp.  34,  'M,  77, 
i<7,  <m,  lOS,  112,  115,  119,  123,  180.     IHm. 
Cambrian.     <ieorgia.     I  ncludedin  Middle  and  Upper  Cambrian.     lucluden  Knox 
or  Connesauga  sliale,  and  Knox  or  Rome  nandstone. 
Ophiaji,  Witney  and  Watlnwortb.    Harvanl  Miis.  (k)mp.  Zool.,  Bull.,  vol.  \ii,  1880-84, 
.     p.  5H2.     is84. 
InclmUMl  in  Azoic  sy8t4.Mn. 
Orange  Martin  liinest^me,  Owen?    <u»ol.  Keconn.  Indiana,  Rept.  1859-<50,  p.   126. 
1802. 
C'arl/oniferons.     Indiana.     lnclnde<l  E<x^rboniferouH  limestone. 
Orange  Sand  ^roup,  Saffonl.     (ieol.  Reconn.  of  tbe  State  of  Tenn.,  1st  Rept.,  p.  U>2. 
18,'><). 
CretactHuis.     TennesM?c. 
Oranjre  San<l  ^'roup.  Harper.     Prelim.  Kept.  (ie<il.  and  Agric.  Miss.,  p.  107.     1857. 

^Ii.•*s^i^^sippi.     Inchided  in  r<K*kH  overlyinjr  tbe  (Cretaceous  foniiation. 
Orange  Sand  formation,  lliljrard.     Kept,  on  (ieol.  and  Agric,  Miss.,  pp.  4— 4(>.     I8(i0. 

Cinatcrnury.     ^lisi^iKsippi. 
Oningc  Sand.  Safford.     Am.  Jour.  Sci.,  2d  »i*r.,  vol.  xxxvii,  p.  1^9.     1864. 

Tertiary.     Tcniic.'^ee.     K x act  syn.  I>a  (i range gnjup. 
Orange  Sand,  llilgard.     Am.  Jour.   S-i.,   2d   j*er.,  vol.   xli,   pp.  311-318;  vol.  xlii, 
p.  :J4().     1S<)I). 
(Quaternary.     Missis8ip]»i. 
Oran;:*'  Sand  or  l^i  <  irangc  group,  Safford.     (ieol.  of  Tenn.,  pp.  424-428.     186l>. 
Tertiarv.     Teniie}?tH*e. 
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Orange  Sand  foniiation,  Uilgarcl.     Am.  Jour.  S<m.,  2d  ner.,  vol.  xlviii,  p.  334.     18(59. 

Quaternary.    Louisiana. 
Orange  Sand,  Uilgard.     Anj.  Jour.  Sta.,  2d  ser.,  vol.  xlvii,  m*.  77-88.     18H9. 

Quaternary  (?).     Louisiana. 
Orange  Sand,  Hilgard.     Am.  Jour.  Siri.,  :{d  ser.,  vol.  ii,  pp.  898-401.     1871. 

Pleistocene.     Mississippi  V^alley  and  (lulf  region. 
Orange  Sand,  Killebrew  and  Safford.     Kesources  of  Tenn.,  p.  45.     1874. 

Quaternary.    Tennessee. 
Orange  Sand,  Hilgard.    Smitlisonian  Inst.  Coutr.,  vol.  xxiii,  no.  2,  p.  8.     1881. 

Tertiary.     Louisiana. 
Orange  Sand,  Salisbury.     Am.  Jour.  Sci.,  3<i  Her.,  vol.  xlii,  pp.  252-258.     iW)l. 

Tertiary.     Iliinois. 
Orange  Sands,   Chamberlin   and   Salisbury'.     Am.    Jour.    Si!i.,   1^1    Her.,   vol.    xli, 
pp.  3^4-377.     1891. 

Pre-Pleistocene.    Mississippi  Valley. 
Orange  Sand,  Dall.     Wagner  Free  Inst.  Si-i.,  Trans.,  vol.  iii,  pt.  ii,  p.  209.     1892. 

Pliocene.    Gulf  and  Atlantic  States.     Included  in  Floridian  ejKK'h,  l^ayette  group. 

Part  syn.  Lafayette  group. 
Oran^burg  formation,  Dall.     U.  S.  (Teol.  Surv.,  18th  Ann.  Kept.,  ])t.  ii,  p.  844. 

1898. 

Tertiary.    CTeoixia?  Alabama.     Includetl  in  Clailmniian  Btagc,  P>>cene. 
Orangeville  shale.  White.     2d  Pa.  Geol.  Surv.,  Kept.  Q^  pp.  89-90.     1881. 

Carboniferous.     Pennsylvania.     Included  in  Meadville  group. 
Orangeville  shale,  Lesley.     2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  iii,  pt.  i,  p.   1765. 
1895. 

(•arboniferous.     Pennsvlvania.     Inclu<ie<l  in  No.  10,  Pocono. 
Orbitoides  limestone,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  57.     1890. 

Tertiarv.    Arkansas. 
Orbitoides  limestone,  Dall  and   Harrin.     U.  S.  Geol.  Surv.,  Bull.  No.  84,  p.  101. 
1892. 

Tertiary.     Florida.     Included  in  Vicksburg  group. 
Orbitoitic,  Heilprin.     Phil.  Acad.  Nat.  Sci.,  Proc.,  1882,  pj).  18:i-184.     1882. 

Oligocene.     Exact  syn.  Vicksburg  beds,  Florida  be<lH. 
Orbitoitic?,  Heilprin.     Phil.  Acad.  Nat.  Sci.,  Jour.,  vol.  ix,  pp.  117-120.     1884. 

Tertiary.     Included  in   Oligocene.     Exat^t  synp.   Vicksburg   tols   and    Florida 
Nummulitic  beds. 
Orbitolite  limestone,  Lyell.     Am.  Jour.  Sci.,  2d  Her.,  vol.  iv,  pp.  186-191.     1847. 

Eocene.     Alalmma.     Exact  syn.  Nummulite  limestone. 
Orca  series,  Schrader.     U.  S.  Geol.  Surv.,  20th  Ann.  Kept.,  pt.  vii,  p.  404.     1900. 

Upper  Cretaceous  or  Tertiary.     Ala^ika. 
Orchard  gneiss,  Kemp.     Am.  Inst.  Mg.  Engrs.,  Trans.,  vol.  xxvii,  p.  178.     1898. 

Archean.     New  York. 
Oread  limestone,  Haworth.     Kan.  Univ.  Quart.,  vol.,  ii,  pp.  123-124.     1894. 

Carboniferous.     Kansas. 
Oread  limestone,  Haworth.     Am.  Jour  Sci.,  8d  ser.,  vol.  1,  p.  461.     1895. 

Carboniferous.     Kansas.     Included  in  Coal  Measures. 
Oread  limestone,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  j)p.  VAH,  161,  1(>6.     1896. 

Carboniferous.     Kansas. 
Oread  Uni«rtone,  Bennett.    Kan.  Univ.  (ieol.  Surv.,  vol.  i,  pp.  W,  71, 114-116.     1896. 

Carboniferous.     Kansa««.     Includes  the  hcavv  limestone  at  Atchinon. 
Oread  limestone,  Haworth.     Kan.  Univ.  (tcoI.  Surv.,  vol.  iii,  pi>.  62-64,  98,  94,  104. 
1898. 

Carboniierous.     Kansas'.     Included  in  Douglas  formation. 
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Oraodooft,  Wortaum.    Am.  Mas.  Nat  Hiat,  Ball.,  yoL  y,  p.  97.    18HI. 

Tertiary.    Included  in  White  Biver  or  Lower  Mioflwia 
Oriakaay  aandaUme,  HalL    N.  Y.  0«^8iirv.,8d  Ann.  Bept,pi».  808-809.    UttL 

Devonian.    New  York. 
Ofiakany,  €k>nnd.    FhiL  Acad.  Nat  ScL,  Jour.,  voL  viii,  pp.  8S8-SS8.    184S. 

Biiddle  Silurian.    New  York. 
Oriakany  aandrtone,  Vanoxem.    Geol.  oi  N.  Y.,  pt  ill,  pp.  128-127.    1848. 

FSiUeoiQic.    New  York.    InclndeB  White  aandalone.    Exact  ayn.  Na  7,  Pennayl- 
vaniaBorvey. 
Qriskany  sandstone,  Mather.    Geol.  of  N.  Y.,  pt  i,  pp.  842-843.    1848. 

Faleoaoic    New  York.    Included  in  Helderbeiv  diviiion. 
Ofiakany  aandatone.  Hall.    Geol.  of  N.  Y.,  pt  iv,  4th  GeoL  Diet,  pp.  18,  146-14& 
1843. 

Faleoioic.    New  York.    Included  in  New  York  ^yatem.    Indodea  No.  7,  Pennqrl- 
vania  Survey. 
Oriflkany  aandstone,  Enunona.    Agric  of  N.  Y.,  voL  i»  pp.  188-171.    1848. 

New  York.    Included  in  Uelderheig  diviaioa  of  New  York  agfatem. 
Oriakany  sandatone,  Hall.    Flal.  of  N.  Y.,  voL  ii,  pt  i,  pp.  421-426.    1860. 

Devonian.    New  York. 
Oriakany  aandatone,  Hitchcock.    Prelini.  Bept  Geol.  of  Ifaine,  voL  i,  pp.  243-246. 
1861. 

Devonian.    Maine. 
Ofiakany  formation,  Logan.    Oui.  GeoL  Sorv.,  Bept  1848-88^  pp.  369-881.    188S. 

Devonian.    Ganada.    Included  in  Upper  HeUerbeig  group. 
Oriakany  formation.  Chapman.    Can.  Inst,  new  aer.,  voL  vlii,  pp.  440-441.    186S. 

Devonian.    Canada. 
Oriakany  aandatone,  Dawson.    Am.  Jour.  Sd.,  2d  aer.,  voL  zxzv,  pp.  314-^0.    1883. 

Devonian.    Canada; 
Oriskany  sandstone,  Worthen.     111.  (reol.  8urv.,  vol.  i,  pp.  124-128.     1866. 

Devonian.    IlLinoiB. 
Oriakany  group,  Worthen.     111.  Geol.  Surv.,  vol.  iii,  pp.  24-25,  62.     1868. 

Devonian.     Illinois.     Includes  Clear  Creek  limestones. 
Oriakany,  Cook.    Geol.  of  N.  J.,  pp.  160-161.     1868. 

Devonian.     New  Jereev. 
Oriakany  sandstone,  Shunianl.     Mo.  Geol.  Surv.,  Kepts.  1855-1871,  p.  296.     1873. 

Devonian.     Miaaouri. 
Oriakany,  Winchell.     Ohio  CJeol.  Surv.,  vol.  i,  pt  i,  p.  603.     1873. 

Devonian.     Ohio. 
Oriakany,  Newlxjrry.     Ohio  (teol.  Surv.,  vol.  i,  j>t.  i,  pp.  67,  140.     1873. 

Devonian.    Ohio. 
Oriakany,  Newl)erry.     Ohio  (teol.  Surv.,  vol.  ii,  p.  193.     1874. 

Devonian.     Ohio. 
Oriakany,  Winchell.     Ohio  (iwl.  Surv.,  vol.  ii,  pp.  301,  328,  340,  379.     1874. 

Di'vonian.     Ohio. 
Oriakany  aandatone,  Broa<lhea<i.     Mo.  (ieol.  Surv.,  Kept  1873-74,  p.  27.     1874. 

Silurian.     Miaaouri.     I nolude<l  in  Upper  Silurian. 
Oriakany,  Hotohkiaa.     A  (Tieographii^l  and  Political  Summary  of  Virginia,    p.  22. 
1876. 

Upper  Silurian.     Viiyinia.     Exact  ayn.  Meridian.     (Formation  vii,  Kogere.) 
Oriakany,  Aahbumer.     Am.  Phil.  Soc.,  Proc.,  vol.  xvi,  pp.  629,  554.     1877. 

Devonian.     Appalachian  region.     Exact  ayn.  Meridian. 
Oriakany  aandatone,  Hitchcock,     (jeol.  of  N.  H.,  pt  ii,  p.  208.     1877. 

Devonian.     New  Hampshire. 


WE1ICII.1  OREODON ORI8KANY.  309 

Orbkany,  Newberry.     Ohio  (leol.  Siir\'.,  vol.  iii,  p.  9.     1878. 

I>evoniaii.    ()lii(». 
Oriskany,  Piatt     2d  Pa.  Geol.  Surv.,  Kept.  T,  pp.  35-37.     1881. 

Silurian.     Pennsylvania. 
Oriskany  group,  Miller.    Cin.  Sot*.  Nat.  Hist.,  Jour.,  vol.  iv,  no.  iv,  p.  2tt7.     1881. 

Silurian. 
Oriskany,  White.     2(1  Pa.  Geol.  Surv.,  Kept.  G«.  pp.  122-127.     1882. 

Silurian.     Pennsylvania.     Kxac^t  syn.  No.  vii. 
Oriskany,  Stevenson.     2(i  Pa.  Geol.  Surv.,  Rept.  T*,  pp.  85-86.     1882. 

Silurian.     Pennsylvania. 
Oriskany,  Hall,     Am.  Assoc.  Adv.  Sc'i.,  Proi\,  vol.  xxxi,  p.  50.     188.3. 

Devonian.     Eastern  United  States. 
Oriskany,  White.     2d  Pa.  Geol.  Sur\'.,  Rept.  G',  pp.  85-87.     1883. 

Silurian.     Pennsylvania.     Exact  syn.  No.  7. 
Oriskany  sandstone,  Linney.     Ky.  Geol.  Surv.  (Pnxrtor),  (Teol.  of  Clark  and  Mont- 
gomery Cos.     1884. 

Devonian.     Kentuckv. 
Oriskany,  Ewing.     2d  Pa.  Geol.  Surv.,  Rept.  T*,  pp.  4.30-4,32.     1884. 

Devonian.     Pennsylvania.     Exact  syn.  No.  7. 
Oriskany,  White.    2d  Pa.  Geol.  Surv.,  Rept.  T,  pp.  117-121.     1885. 

Silurian.     Pennsylvania.     Includes  St^)rinville  whale. 
Oriskany,  Claypole.     2d  Pa.  Geol.  Surv.,  Rept.  F*,  pp.  62-(W.     1885. 

Devonian.     Pennsvlvania. 
Oriskany,  Linney.     Ky.  Geol.  Sur>'.,  Geol.  of  Bath  Co.,  p.  22.     1886. 

Devonian.     Kentuckv. 

w 

Oriskany  group.  Miller.     N.  A.  Geol.  and  Pa.,  p.  58.     1889. 
Oriskany,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  52.     1890. 

Sihirian.     Arkansas. 
Oriskany,  D'lnvilliers.     2d  Pa.  Geol.  Surv.,  F*,  pp.  51-54.     1891. 

Devonian.     Pennsylvania.     Includes  Stoniiville  shaU\     Exact  syn.  No.  7. 
Oriskany  series,  Spencer.     Ga.  Ge<>l.  Surv.,  Ist  Rept.  of  Prog.     1891. 

I^evrnian.     Georgia. 
Oriskany,  Ixwley.     2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  ii,  pt.  i,  pp.  1034-1 142.     1892. 

Devonian.     Pennsvlvania.     Includes  Cauda-lvalli  and  Schoharie  gritH. 
Oriskany,  Williams  and  Clark.     Maryland:  Its  Resources,  Industries,  and  Institu- 
tions, p.  70.     1893. 

Devonian.     Marvlan<l.     Part.  svn.  No.  VII. 
Ori.skany,  Brumell.     (ieol.  Soc.  Am.,  Hull.,  vol.  iv,  pp.  227,  229.     1893. 

Dev<mian.    Ontario. 
Oriskany  sandstone,  Dartoii.     N.  Y.  State  (ieol.,  13th  Ann.  Kept.,  pp.  203-204,  210- 
211,  245,  .30,3.     1894. 

Devonian.     New  York. 
Oriskany  quartzite,  DarUm.     Geol.  Soc.  Am.,  Bull.,  vol.  viii,  i)p.  3i)7,  375.     1894. 

I)evonian.     New  York. 
Oriskany  sandstone,  Ries.     N.  V.  State  (ieol.,  15th  Ann.  Kept.,  vol.  i,  ]>.  402.     1897. 

Silurian.     New  York. 
Oriskany  sandstone,  Luther.     N.  Y.  StateGeol.,  15th  Ann.  Uopt.,  |»p.  274-275.     1897. 

Silurian.     New  York. 
Oriskany  sandstone,  Luther.     N.  Y.  State  Cieol.,  Ifith  Ann.  Kept.,  p.  213.     1S99. 

Silurian.     New  York. 
Oriskany,  Clark.     Md.  (leol.  Surv.,  vol.  iii,  p.  100.     ism). 

Devonian.     Marylan<l.     Exact  syn.  Monten^y. 
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nrtflkaiiUu,  ('larku  aiiii  (ichiiehurt,    Jv'icniv,  iipw  mr..  vol.  x,  ]i]i.  STii-Hn 
i    Dovfiiiimi.     NfW  Y^rk.     InoliuUw  driskuny  t)eili". 
briskany  U^Ih,  Weller.     N.  J.  (it^il.  Hun-.,  Ki-ft.  I«W,  |i.  IL'.     IW"). 
1    Devonian.     New  Jeracy. 

ithiakaTiy,  Sehnchert.     lieol.&w.  Am.,  liull..  vi>l.  \i,  pp.  awKISl.     IWIO. 
*   Devonian,    tien^rel. 

xOriiikany  (urination,  O'Harm.     Mil,  (i™l.  Surv.,  Al]«tnuiy  <'<niiily.  p,  W. 
.     Maryland. 
be.1,  nall&nd  Harris.     U.  8.  Uiml,  Hiirv.,  Bull.  No,  M.  f>.  U». 

Tertiary.     FInrida.     Tncindwl  in  Miorene. 
Ortioff  gravels,  Willis.    Weol.  Soc  Am.,  Bull.,  vol,  ix,  pp.  1411.  MT.     IHHK. 

Pleistocene.    Washington, 
Ooa^gronp,  Branner.     Ark.  Geo).  Surv.,  1A88,  \i>t.  iv,  p.  xiii.     IMi^. 

Carboniferoui^.     ArkanHas.     lacludiil   in   L»wor  ('arl>i>nif«roiw   nt   Mi)«i#iip|>iaii 
.  aericfl.    Includes  Bat««vil1eeandatoiie,  FuyistlAville  oliKlf,  Wymiui  Himli'toiK-, 

>  nni:!  Boone  chert  and  limeetone.     fart.  ayns.  Kenkuk,  Burlington. 

Owgie  group,  Hopkins.     Ark.  Oeol.  Surv.,  1891),  vol.  Iv,  |t.  35.     18H0. 

OarlHtnifpruuj'.    Arkanaas.     Ini-luded  in  l^ower  Carlioniteroiia. 
OBBgo  (troiip,  WilliatiiB.     U.  S,  Oeol.  Surv.,  Iluil.  No.  «l,  p.  IBH.     1831. 

C«rlioni[fron»,     Included  in  MiieiBsippian  Heries.     Indndee  K^ukuk  and  tturling- 

!.  Am,.  Hall.,  vol.  iil,  pp.  283,  SWt.     \m£. 
Indnde<i  in  Miwtaiippiftn.     Ini'litiW  Burihi)!- 
'  ton,  Keokuk,  and  Waraaw. 

Omgegruup.  Broailhead.     Am.  Il«u).,  vol.  xii,  p.  84.     18113. 

CarlMniferoiie.    Mis^mri.     Ineliiiled  in  Miseissippiaii  seritw.     Intrliidpa  Keokuk 
Hnil  Biirlingtnn. 
Obhkl-  liini'fl.iiie.  Kt-yes.     Mr).  Ik.ol.  Snrv..  Vfil,  vi,  pp.  ;l;{l,  am,  im.     t«!'4. 

Cambrian.    Misaouri.     Included  in  Gasconade  limestone,  Oiark  seriM.     Part  ayn. 
St.  Joseph  limestone. 
Osage  City  shales,  Haworth.     Am.  Jour.  Sci.,  3d  aer,  vol  I,  p.  461,     18te, 

Carboniferouii.     Karis»».     Included  in  Coal  Measuree. 
Oaage  City  shales,  Haworth.     Kan.  Uuiv.  Ueol.  Surv.,  vol.  i,  p.  1S2.     18W. 

Carboniteroua.     Kansas. 
Oaage  shales,  Bennett.     Kan.  Cniv.  Geol.  Surv.,  vol.  i,  pp.  119-120.     1896. 

Carboniferous.     Kansau. 
Oaage  gninp,  Keyea.     Am.  Geol.,  vol.  xxi,  pp.  229-235.     1898. 

Carboniferous.     Mississippi  Valley.     Part.  eyo.  Auguata. 
Osage  City  slmles,  Bee<le.     Kan.  Acad.  Sci.,  Trans.,  vol.  xv,  p.  29.     169S. 

Carbon  if  em  us.     Kantn.". 
Oaage  limeatone,  Haworth.     Kan.  Univ.  tieol.  Surv.,  vol.  iii,  p.  73.     1898. 

Carlmniferoiis.     Kaiiaas. 
Osage  shales,  Haworth.     Kan.  Cniv.  Geol.  Surv,,  vol.  iii,  pp.  65,  67,  73,  91,  94,  105. 
1898. 

Carboniferou)>.     Kaneaa.    Included  in  Shawnee  Tomiation.    Inclndea  Burlinganie 
shales. 
Oaborae  limestone,  Cragin.    Colo.  Coll.  Stud.,  vol.  vi,  p.  91.    1896, 

Cretaceous.     Kanaas.     Includeil  in  Fort  Hays,  Lower  Niobnr* and  Benton. 
Osborne  limestone,  Williston.     Kan.  Univ.  Quart,  vol.  iv,  p.  2S1.    1896. 

Upper  Cretaceous.    Carboniferous.     Kanms.     Exact  ayn.  Fort  Hays  bede. 
OacBOU  till  (days),  Willis.    Geol.  Boe,  Am.,  Bull.,  vol.  iz,  pp.  126, 143.     1886. 

Pleistocene.     Washington. 


"ttM  ORISKANY — <>TTAWA.  .il  ! 

<K4vr»la  till,  Willis  and  Smith.     W  S.  iunA.  Siirv..  <mn»|.  Atla^ni'  W  S..  K.ili-i  \i.  M. 
lsji!». 
Pleistitn-iif.     \Vai<hiii>;ton. 
Oigood  Ktlii,  F(»cn>U\      Iii'liaim  IVpt.  (kniI.  ami  Nat.  Kc."..  iM^^t  Ann.  lt«'|it  .  Ivm:. 
pp.  217,  227.     lSt*7. 
Tpfier  Siliiriau.     Indianu. 
<»!W-«l  l»etl!*,  FiH?r>'t<'.      Intliana   IVpt.  <K*nl.  and  Nat.  Ut^.,  2lM    Ann.  Ki'j.t  ,  ls'.»7. 
pp.  lt»7,  2(17.  2t>S.     1808. 
rp^ier  Silurian.     Indiana. 
<>iptnl  l.itNisi,  Koervto.     Imliana  I)ept.  <M»nl.  and  Nat.  K4*.»i..  lMiIi  .\nn.  lir|»t.,  ji'.  ,"^ 
SO.    1900. 
Silurian.    Indiana,  Kentucky,  and  Ohio.    Indudnl  in  Middle  Silurian.     I':iii.-\ii 
CrabOn-hanl  tfhaU'H  <>f  Kentucky,  anil  Niapira  shale  nt  nhi«». 
Ortrea  Sellaeformis  UhIh,  Dall.     T.  S.  cit-ol.  Snrv..  ISth  Ann.  Krpt..  pt.  ii.  |..  .:i.: 
1KU8. 
Tmi&r\'.    Alabama.     InrhKUnl  inCMailN^irniaii  nta^c.     KoctMic. 
Oswegatchie  sjoricn,  Smyth.     (Jcol.  S<m'.  .Xmi.,  IJull..  \«>l.  vi.  p.  ivwi.     is'.m 

Pre4'anibrian{?).     New  York. 
Oswego  sandtttone,  rrrjgser.     iJeol.  i^a:  .Am.,  liidi.,  vol.  iv,  pp.  Iihj,  ins.  |  li.      \^\*.\. 

Silurian.     New  York. 
♦  ♦^wi-go  limestone,  Ilaworth  an<l  Kirk.      Kan.  I'niv.  <2'>»"'f'  ^**^-  ''•  PP-  '''*'  ''"••  '""• 
116.    18W. 
CarWrnifenni."'.     Kanr>ai<. 
rH^wt^o  liiiiestone,  Hawnrth.     Am.  Jour.  Sri.,  'M  ser..  v«»l.  I.  pp.  -Iwi   l.'>7.      I^''"». 

("arlKmiferou.**.     Kansas.     InehKleil  in  Coal  Meahnn-.--. 
'»>Wtyo  liinest«»ne,  Kirk.     Kan.  I'niv.  (iet)l.  Snrv.,  vol.  j,  pp.  7:1-71.      IVm,. 

Carlxiniferou*'.     Kan.*-ar*. 
^^j-wejro  liinentiine,  IJ«Minett.     Kan.  I'niv.  (Jenl.  Snrv..  v..].  i.  p|>.  vs  'ii.     is*Mi. 

Carboniferous.     Kansas. 
<>HejriWimestom*s,  Adams.     Kan.  I'niv.  <ien|.  Snrv..  \<'l.  i,  p   L'l   l'l*.      iv.»«,. 

("arNmiferous.     Kansas. 
'  ►suepo  limestone,  Ilaworth.     Kan.  Tniv;  <ieo|.  Sinv..  v-1.  i.  pp.  |o  -i;;.  I."»l    I'.l'.  : 
1896. 
CarlKiniferous.     Kansas. 
<»*wtrvi»  limestones,  Ilaworth.      Kan.  Tniv.  <ienl.  Sinv..  \..|.  iii.   |.|..  ;;«•  ;;• 
'.*2,  \H,  W.     IS*I8. 
<'arl>«)nifernu.»J.       Kansas.      Included  in  Marinat.)n  linination.      IikIu-I.  -  (  ■■   .  iit 
r«K'k  and  Fort  S«'ott  lime.«tone. 
O-wtHjo,  I^in  and  lA*<manl.     (ieol.  Siw.  Am.,  IJnil..  v-»l.  x,  j*.  II.     \y^\*\K 

'  PI<'r(.'arU)niferous.     Kansas.     Included  in  IbMitirttaan-l  IN- Muin.- mI  Mi->. -in 
<b:w«-^'Hn,  riarke  an<l  Schuehert.     S'ience,  nrw  -tr.,  \«»L  \.  \*\*.  ^7«i  >77.      1^^''' 
Silurian.      New   York.      Includes   ()nei<la   «Mii;rl<»iiiiMat»'.    ^hawaiiLrmik    'j'.w.  ■'■^r\ 
Meiliua  sandstone. 
Otis  l>etls,  Nort<m.     Iowa  Acad.  S<i.,  Proc.,  v<.l.  i,  pt.  i\.  \>.  _'.;.     IvH. 

Uvonian.     I<»wa. 
< Mis  Uils,  Norton.     Iowa  <ier»l.  Surv.,  vol.  iv.  pi».  |.V>  l.'iH.      is!».'>. 

I>«'Vonian.     Iowa.     Includinl  in  \VapMpini<«»n  -lauM-. 
'•n^l>e<ls,  Udden.     Cin.  8<x-.  Nat.  lli.-t.,  .b.nr.,  vl.  xis,  n...  iii.  p.  '.»::.     i.M»7. 

I>evonian.     lUinoiH. 
Ottawa gneifiM,  iSelwyn.     Can.  <Jeol.  Snrv..  K«pt.  IS77  7s.  p.  j(i.\.     I'^7•♦. 

<  aiia^la. 
f»ttawa  beds,  Ami.     Ottawa    FieM    Nat.   Club,  Tian-.,    Is7!»  s:5,  \'»l.    i.    pp.  <i:;  «i"> 
lH80-«3. 
Silurian.    Camida.     Includt>d  in  i'fira. 
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Oltau'H  liinwUiiiL'.  >lawi)rl1i.     Khu,   I'niv.  Qiiurt.  vol.  ii.  pp.   121-132, 

I'urlioiiitiTime.     Kuii«i«. 
Otter  Creek  HhaU-,  Wevi.    (ii-.,l.  St^-.  .Vin..  Hull.,  vol.  iii,  p,  ■■W.     1K9L'. 

Carlwuifi^ruuH.    Moutiina. 
Otter  Bhafe,  Wc«I.     V.  S,  (ieol-  Kurv.,  ttlth  Ann.  Kept.,  pi.  lil.  ].,  KJ5.     : 

Carbon ileroaH.    MunUintt.     Iiii.'liu1wl  in  (juutlmnt  t;ruiip. 
Otterdole  tamflHbitir,  Shalrr  nnil  Wmxlwortii.     IT.  H  (i«n1.  Siirv.,  IMh  J 

pt.  il,  pp,  4.'i5-4:Mi.    mia. 

JuraLriaH.     VlrgluiH.     IuoIihIhI  in  <.'Iii«IpHI('Ii]  ^rnup.     Rxnt^t  syu.  Anuirmridxy- 
lon  beds. 
Ourn^  lim<«ti>ne,  Girty.     r.  8.  Geo!.  Siirv..  SOtfi  Ann.  Rfpl.,  pt.  ii.  pp.  Sl-.W.      1900. 

Devonian.    ColorEulo. 
Oxmoor  sandstone,  Hayw.    Geol.  Noc.  Am.,  Bull.,  vr>l.  ii.  p,  N;t.    IrtHH. 

Ixiwer  Carboniferons.    Tenneeece  aitd  Alabama.  ^^h 

Uxmoor  sandulone,  liayee.     Ala.  GeoL  Snrv.,  Bull.  No.  4,  p.  47.     18)12.  ^^H 

<.'arlx>nilen>ut>.     Akboina.     IncloilcHl  in  MisBiaiippian  («ries.  ^^H 

O.Mn(Hir,  Gitwion.     Ala.  Geol.  Surv.,  Kept,  on  Murphrees  Valky.  p.  22.      Itt»3,     ^^| 

CarhnnitrrouH.    Alabama.     IncUidMf  in  Roi^u-boniferoiui.    Exact  Hjn.  L^^raDge. 
Oxmnor  HHndstont*.   Hayes.     I',  a  Geol.  Surv..  Geol.  Atlas  of  U.  K.,  FaUa  Nu.35. 
1806. 
Carboniferous.     Alal^ama. 
Oxinoor  Bhale  and  sandstone.  McCalley.     .Ma.  GeoLUnrv.,  Repl.  uu  Vtvlltr  n-Bion?, 
pt.  ii,  pp.54-.5.^,  24(i-24»,  21«-30(!.  442-451,  477-*Ta,  50*^5a^,  r.27-S3l',  (H.V^HH, 
745-748,  RU-8I2.     1897. 
Carlx)nifenins,     Alaltauia.     IiiHiideil  in  llpi>er  Gurbuniferous.     Kxai't  syn.  FIciyti 
rihaie  and  Harlaf  11c  saniUtone. 
Ozark  M'HeK,  Broadhwul.     Am.GeoI.,  vol.  viii,  p.;(3.     ISlll. 
Cambrian  and  Silarian.    Minoari.    Includee  RrM  Magnechui  Umeetmifl,  First 
BandBtane,  Second  Magneaian  limeetone,  Seooud  Bandatone,  Third  Hagneeian 
limestone,  Third  eandBtone,  and  Fourth  Magneeian  limestone. 
Ozark  series,  Winsiow.     Mo.  Geol.  Surv.,  vol.  ii,  pp.  vii,  12, 17,93.     1892. 

Cambrian.     Misaoun. 
Oiark  series,  Winslow.    Am.  Jour.  ScL,  M  mt.,  vol.  xlv,  pp.  221-226.     1893. 

Cambrian  and  Silurian.'  Missouri. 
OMrhserief,  Hroadhead.    Am.  Jour.Si^i.,  3<1  ser.,  vol.  xlv,  pp.  57-60.     1893. 

Cambro-.Silurian.     Missouri. 
Oxark  series,  Kason.     Am.  Geol.,  vol.  xii,  p.  141.     1893. 

Cambrian.     Miitwuri,  Arkanaw. 
Ozark  series.  Keyeg.     Mo.  Geol.  Surv.,  vol.  Jv,  pp.  30,  32-37.     18M. 
Cambrian.     Missouri.     Include  Firat  Magnexian  limeatone,  Sacchoroidal  sand- 
stone. Second  sandxtone.  Third  Mat^neeian  limestone,  Third  Bandstone,  Fourtli 
liineetone. 
Ozark  stage,  Keyes.     M...  Geoi.  Surv.,  voi.  vi,  pp.  378-385.     18H. 

(.^nibrian.     MiHSOuri. 
Ozark  sand.  Smith,  Johnson  and  Ijingdon.     AIh.  Geol.  Sarv.,  G«ol.  of  Coastal  Plain 
of  Ala.,  p.  56.     1894. 
Pleistocene.     Alaljama. 
Ozark  series,  Keyes.     Jotir.  of  Geol.,  vol.  iii,  pp.  519-626.     1896. 

Carabro-Silnrian.     Missouri. 
Ozark  sandstone,  Stevenson.    N.  Y.  Acad.  Sci.,  Trana,  vol.  xv,  p.  61.     1896. 

CarboiiiferouH.    Arkansas.    Included  in  Sebastian  sta^. 
Ozark  series,  Shei«inl.     Mil.  Geol.  Surv.,  vol.  xii,  p.  49,     1898, 

Silurian.     Miwonri.     Includes  First  MaKnesiaii  limestone.  First  gandatone,  Second 
MagiiiviHii  limestone.  Second  laindstone,  and  Third  Uagnenan  limestone. 
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OnrUaa,  Ijp  (Vmte.     Am.  Akwm*.  Adv.  St-i.,  rnH*.,  vol.  xlviii.  p.  'JLt*.     isiis. 

Plt'irtmviu*.     <it»iu'ral. 
iisirkiaii,  I^i*  O^iite.     Jour.  «»f  (hmiI.,  v<»I.  vii,  pp.  .VJ.vr»4l.      lS!»lt. 

Plt'b«t«HS'iie. 
Ftekerrlay.  Williams.     <itM»|.  S«h'.  Am.,  Bull.,  vol.  v,  [»p.  -jso.  'js**.     is«»4. 

Pleij«t4xvne.     IViiii»vlvaiiia. 
Pickiftddle  H4^rii*»*,  IhmibK'.     lVxa.«'  (icoi.  Sun-..  1st  .Ann.  I<<*pt.,  pi.  iii,  p.  Ivii.     Is^ni. 

Alisimkiati.     Texa>*.     Im'hiilc<1  in  Ti'xhh  .^^VHtein. 
Pfti2ie «h2i]e.  W«>e<L     l".  S.  <ie<»I.  Surv.,  :i(»tli  Ami.  Uopt..  pt.  Iii,  p.  'Jtw).     Mhmi. 

('arU)nifvn»Uii>.     M«)ritana.     Im^hnUNl  in  Muili.^'on  ^nnip. 
Plant  Bock  U*4 1,  Drake.     Texas  (i(>oi.  Surv.,  4th  Ann.  Kept.,  pp.  Il'h  41*1*.      Wx\. 

('arlM>iiiten»UH.     Texan.     Inrlufltil  in  AiUinv  diviHinn. 
Filiiades  (*«»ii);lonionit(s  Spurr.     ('.  S.  Chh\\.  Surv.,  IHth  .\nn.  I{<>pt..  pt.  iii.  p.  ht!<. 
1SM8. 

Tfrtiarv.     Alanka. 
Palmer  {rnei."^.  Van  Hint*  and  Hayh'V.     l*.  S.  «'n»<»I.  Surv..  I'»tli  Ann.  ]i«'pt..  p.  -Ml. 

An^hcan.     Ijike  Su|K*rii»r  n^ion. 
hilimr jnifi?**.  Van  Hi»*e.     iif^il.  S«m*.  Am.,  hull.,  vol.  ix,  p.  :i07.      iS'is. 

An-hcan.     Mirhi^an. 
PaloDuro,  S<v»tt.     Ueol.  Siw.  Am.,  Bull.,  vol.  v,  p.  r»«C>.     Is^M. 

Tertiary.     Texas.     IneludtHl  in  I>oup  Kork  :in<l  rp,>er  .Miorciic. 
PSilo  iHmj  UiIp,  Dall.     V.  S.  lieol.  Surv.,  isth  Ann.  Kept.,  pt.  ii,  p.  :i:!s       Ivk 

TiTtiar\'.     Texas.     Kxact  syn.  (nMNlni^ht  ImmIh. 
Pftluzyiiauils,  Fiill.     (Seol.  S<n-.  Am.,  Bull.,  vol.  ii,  pp.  :xi::,  .Mo.     ivi] 

Cretacvjus.     Texas.     InelmliHl  in  Fr»Mlerirk.»*)miv  division. 
hiluxy  !<aii<L  Taff.     Texas  (ieol.  Surv.,  :^1  Ann.  Kept.,  pp.  L'^rJ  L»«M.  :j:'.s  ;;in      |s«jl' 

t'retaii*ous.     Texas.     Inclndetnu  Bosipie  division  ni  I.mwit  (  n'tarfnii-.. 
Painxy  ^<a^«ls.  Hill,     .\rtesian  Inv«»st.,  Final  Kept.,  pt.  ill.  p.  ^4.  .V_'<1  r.-HL'..  l-t  >.-> 
Kx.  I>tK-.  41,  lit.  X     IH92. 

<'n*ta«'«»f>n.«.     Texas.     InrrUulcHl  in  Trinitv  division. 

« 

Paluxy  l>e«K  Dnike.     Texas  (ie<il.  Surv.,  4th  .\nii.  l{«'pt.,  i.ji.  :i»is  :;7().      lx!»::. 

<'n'tjii*<.NMi.«*.     Texas. 
I'aluxy  Htajr«%  iMunble.     (m*<iI.  S<h-.  \\\\.,  Bull.,  vol.  vi.  p.  :\~>>.      1^*».'». 

Tretan^tius.     Texas.     IneludtNl  in  I^>\ver  CretareMiis. 
Pamunkey,  Darton.     ^m-oI.  S«m'.  Am.,  I^ull..  mA.  ii.  pp.  i;;i.  i::."».  }.:•.»      ivM 

Tertiarv.     Vinrinia  Hn<l  Marvland.     Inrlnded  in  l\oren«-. 
i*aiiiiinkey  formation,   Mc^liee.     I*.   S.  (ieni.   Stirv..  iL'th    .\iiii.    iNpt..    pi.  i.   p.   11^ 

\m. 

Tertiarv.     Coastal  Plain. 

« 

Paiimnkey,  MHm*«*,  Williams  and   l>arton.      Int.  ('<»rjL'.  **\  <m'«»I..  ."»tli  ^<-.-..  |.p.  :.';;7. 
247.     \H\rx 
Tfrtiarv.     Marvlaml,  IHstriet  of  ('nlnnilH;!. 
l^ttiiunkey,   Williams  and  <Mark.     .Marylnmi:   Its   lH-xi>in<-<'«.    Irwin<ti-i<-^  mikI    \\\<\\ 
tiitions,  i>p.  77-8<).     1H$»:<. 
Tertiary.     Maryland.     Ineludnl  in  Ivximi". 
I'aiimnkev.  Ihirton.     l-.  S.   (m*o1.  Sniv..  <h<.1.    \tl;i.^  ni'   l.   S..    |'.ili<i-   N...    i:;.   'S.\. 
1S94,  ISiNi. 
Includeil  ill  F^H-ene.     Virjrinia  and  Maryland. 
Pamunkey,  nart4)U.     V.  S.  (m-oI.  Surv..  liull.  N...  i;is.  pp.  l  p).  pj.'i.  Hi.;.      I.vm;. 

Tertiarv.     Atlantic*  Coastal  I'lain.     Iih'IihIimI  in  l')<M«'n<'. 
Pamunkey  fonnation,  (-lark.     .\in.  .loui-.  S<'.,  4th  mt.,  v<i!.  i.  pp.  :{<».'»,  'M\k\.     \s\)i\. 
J-xx-eno.     Virjrinia  and  .Maryland.     Inrlndes  .\<|nia  Crei'k  and  Wo«»dst<    k  ^tau'i'S. 
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t.  Clark.     M<1.  (JenL  Atn..  rvl.  ),  I>V).  IM^  ISe.      IHI7. 
Tecti»T.    ilmryinuA.     Iniliukxl  iii  Kwvw.     Indnitra  .U|ma Ciwk  etage,  1 

Pmnonkor  fonnatixti,  n>l).     r.  S.  <ie»l.  Kun.,  18Ui  Ann.  Repi..  pt.  U.  p.  3M.     IBK 

l^BMiwT.    IbiylAiiil.  Vit]nnia.     Indu>l«<l  bi  Koaene. 
^mama coogtoMTulf.  t'uril.     Z>1  Pk.  (iral.  Sun-.,  RcpL  I',  pm  57-7S>.      IKW- 

Deraniaii.    Pamu'vlvsuiiti  aixl  Xow  York. 

an^omarsT.',  larM,     -''l  I'a   );.-.l.  Sun,-.,  Ui^jrt.  1'.  i^..  195-313,      l««l. 


DertKuan.    BaniMflTUiia.    Indndad  in  VaanHQ.    <  .... 

B*MS>»caB8toiMnrtie.lbwdftlL    BavntaUBfT-af  K.  V^«0l4«IHltapt,i| 
714.    ISH. 

New  York. 
Buuda  fonnition,  OunplidL'   TJ.  S.  Qtnt.  aHn^QML  Aikm  it- V.  A,  WdOm  Ifm. 
46,  47.     ISOfl. 

ffilmo-DevoBUn.    Kanlaeky. 
PuOMr  OrMk  oad  bedi,  AriibaiMr.    ai  rtuOtoLSaruimtti  A\.t^  m-UH. 
1883- 

CartxKitfaMiM.    BeoiMrlvania. 
Th*-1I3mmb*,  Dirtbn.    Hmitb«nbB  IimL,  BafL,  UT^  p.  n.   ,M?r  (U»). 

TOTtiuy.    Utah..  lodutted  ia  HiocffM.  .  -   .>  i  ,.:    . 

PHiaa  gimp  (oMer),Wdl  and  SmUm.    QmL  rfTifitJi  |,  i»  <MR.    IMOl 

Trinidad. 
Fariaa  group  (iiawer),WaU  and  aawUna.    0«iL  a<fMaidad^pv^at-«SL   .IMOi 

Vertiarr.    TrinidML    IttchKliB  Nariva,  t^Mfaaa.  Ta«— .  Owwd,  ^^  Hon^ 

Park  Bhale,  Weed.     (J.  S.  (ieol.  .Surv.,  20tb  Ann.  HepL,  pt.  iU,  p.  286.     1900. 

Cambrian.     Monlsna. 
Parka  Mountain  bed,  Drake.     Texas  Geol.  Surv..  4th  Ann.  Bept,  p.  410.     1S93. 

Carboniferous.     Texiui.     Included  in  Cisco  division. 
ParkviUe  limestone,  Gallaher.     Mo.  Ueol.  Surv.,  Bien.  Rept,  p.  51.     1898. 

Upper  Carboniferous.     Missouri.    Included  in  Upper  Coal  Measures. 
Parkville  shale,  Keyee,     Am.  Geol.,  vol.  i«iii,  p.  305.     1899. 

OarboniferoUB.     Miwiseippi  Valley.    Included  in  Mivourian  eeriea. 
Parkville  shatee,  Keyen.     Iowa  Acad.  Sci.,  Proc.,  vol.  vii,  p.  87.     1900. 

Carboniferous.     .Mississippi  Valley.     Included  in  Coal  Meaauree. 
Parma  sandstone.  Winchell.     Mich.  (ieol.  Surv.,  let  Bien.  Rept  Ptor..  pp.  112. 13S. 
1861. 

Carboniferous.     Michigan. 
I^mia  sandstone,  Ijine.     Mirli.  lieol.  .'^urv..  Kept.  State  Boanl  lor  1891-92,  p.  6fi. 
1893. 

CbrboniferouB.     Mlchig&u. 
Parma  Bandfltone,  Une.    r.S.Geol.Sun-.,  Water-Rupply  PaperB,No.30,  pi.  vi,    1899, 

Oarlxiniferous.     Mii-higan. 
Parting  quartzitc,  Emmons.     I'.  S.  tieol.  Surv,.  al  Ann.  BepL,  p.  216.     1882. 

Silurian.     Colorado. 
Parting  quartzile,  Emmons.     U.  S.  <to.l.  Sur\-..  .Mon.,  toI.  xii.  p.  61.     1886. 

Silurian.     Colorado. 
Farting  quarUite  seriee.  Spurr.     U.  8.  Geol.  Sun-..  Mon.,  vol.  ixxi,  pp.  13-22.    1898. 

Devonian.     Colorado. 
PMcagonla,  Smith.     Am.  Jour.  Sci..  3d  ser..  vol.  xlvii,  pp.  2S5-896.     18W. 
'Tertiary.     Afabania.     Included  in  Grand  Gulf. 
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Paficagoula,  Smith,  JohiiHon  and  Laii)^loii.     Ala.  (leol.  Siirv.,  (i<M)l.  of  Cfiastal  rUiin 
of  Ala.,  i>.  01.     1894. 

Tertiary.     Alabama.     Included  in  Miocene. 
Fascagoula  clays,  Dall  and  Stanley-Brown,    (leol.  S(m*.  Am.,  Bull.,  vol.  v,  [>.  I(i7. 
1894. 

Tertiary.     Florida. 
Pa8lLaiK)o  series,  Tyrrell.    Can.  Geol.  Surv.,  new  ser.,  vol.  ii,  pp.  74K,  84K,  127K, 
135E-137E.     1887. 

Canada.     Included  in  Laramie.     Includes  Porcupine  Hillp  serien,  VVillow  C'rtH'k 
series,  and  greater  part  of  St.  Marys  River  series  of  Dawson. 
Paso  Hobles  formation,  Fairbanks.    Jour,  of  Geol.,  vol.  vi,  pp.  5(l«>-5(k).     1898. 

Tertiary.     California.     Inchuled  in  late  Miocene. 
Patapsco,  Clark.     Md.  Geol.  Surv.,  vol.  i,  p.  156.     1897. 

Cretaceous.     Maryland. 
Patapsco  fonnation,  Clark  and  Bibbins.     Jour,  of  Gih)!.,  vol.  v,  pp.  48iM92.     1897. 

Cretaceous.     Maryland.     Included  in  Potoma*'  srroup. 
Patoot  series.  White  and  Schuchert.     (leol.  So<\  Am.,  Bull.,  vol.  ix,  p.  360.     1898. 

Cretaceous.     Greenland.     Included  in  Upper  Cretac4H)U8.     Part.  syn.  Montana. 
Patuxent  group,  Heilprin.     Phil.  Acad.  Nat.  Sci.,  Prot».,  vol.  xxxii,  p.  28.     1880. 

Tertiary.     Maryland. 
Patuxent  formation,  Clark.     Md.  (xeol.  Surv.,  vol.  1,  pp.  156,  190.     1897. 

Juratrias.     Maryland. 
Patuxent  formation,  Clark  and  Bibbins.    Jour,  of  (?eol.,  vol.  v,  pp.  481-485.     1897. 

Jurassic.     Maryland.     Included  in  Potomac  group,  lJpj)er  JunwHic. 
Paupack  sandstone.  White.     2d  Pa.  Geol.  Surv.,  Kept.  (T^  p.  «>8.     1881. 

Devonian.     Pennsvlvania.     Included  in  C^tskill. 
Paupack  sandstone,  Lesley.     2d  Pa.  Geol.  Surv.,  Final  Kept.,  vol.  ii,  p.  158.     1892. 

Devonian.     Pemisylvania.     Include«l  in  Catskill,  No.  ix. 
Pa^rhuski  limestone.  Smith.     Jour,  of  (teol.,  vol.  ii,  p.  199.     1894. 

Carboniferous.     Indian  Territory.     Include<l  in  Ujiper  Carl)oniferouH. 
Paw  Paw,  Hill.    (ief>l.  Swr.  Am.,  Bull.,  vol.  v,  p.  :^2.     1894. 

Cretaceous.     Indian  Territory.     Included  in  Washita  division.     Denison  IkmIh. 
Pawnee  limestone.  Swallow.     Kan.  Geol.  Surv.,  Prelim.  Ropt.,  pp.  24-25.     184U). 

Carboniferous.     Kansas. 
Pawnee  limestone,  Ilaworth.     Am.  Jour.  Sci.,  3d  ser.,  vol.  1,  p.  457.     1895. 

Carboniferous.     Kansas*.     Included  in  Coal  Measures. 
Pawnee  limestone,  Bennett.     Kan.  Univ.  (.ieol.  Surv.,  vol.  i,  i)p.  92-9;{.     1.S96. 

Carboniferous.     Kansas. 
Pawnee  limestone,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  pp.  4:^-44,  15:i,  Hi5. 
1896. 

Carlx>niferous.     Kansas. 
I^wnee  limestone,  Haworth.     Kan.  Univ.  (iik>1.  Surv.,  vol.  iii,  pp.  ;>7-.'V.),  S5,  92.  94. 
1898. 

Carboniferous.     Kansas.     Inclu«le<l  in  Marmaton  formation. 
Pawnee,  Bain  ami  I^eonard.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  11.     1899. 

Upper  Carboniferous.     Kansas.     Inclu(lo<l  in  Henrietta,  De.-J  Moines  nerios. 
Pawtucket  shale,  Shaler,  Woodworth  ami  F'oerste.     U.  S.  Geol.  Surv..  Mon.,  vol. 
xxxiii,  p.  162.     1899. 

Carlx>niferous.     Rhode  Island.     Inclutled  in  Cranston  he<is  of  Coal  Mt'it^ures. 
Payette  formation,  Lindgren.     U.  S.  Geol.  Surv.,  (ieol.  Atla**  of  U.  S.,  Folio  No.  45. 
1898. 

Included  in  Neocene.    Idaho, 
^ayette  formation,  Lindgren.     U.  S.  Geol.  Surv.,  18th  Ann.  liept.,  pt.  iii,  pp.  h:V2-(>;U. 
1898. 

Tertiary.    Idaho.    Included  in  Miocene. 
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Pilyett<*f<>i-.iiali..r.,  Kii..«lt.ii.,      l',S.<i.-,l,«iirv..  ISih  Ann.  !{<■[.(..  ].!.  iii.  pii.  72I-7a«. 
[  ISHK, 

Tertiary.     Mdio.     ]i>,-lm!w)  in  I'piwr  Mimviic. 
[J*ytrt,lH  formation,  I.indjtreu.     1',  K.  Gw.l.  Siirv..  3)11,  Ann.  K.-|>t..  pi.  iii.  |.p-  \H-Oi. 
(■  IIKX). 

I     Tertiary.     Idaho.     laclu<)i?d  in  Mitx-cuu. 

ll^ace  Creek  becU,  Ihill.     I'hil.  Ami!.  N«t.  SH.,  IV-k-,,  INHI,  ].,  lal,      1«HI. 
^    Tertiary.     KJorida.     Inpiinic*!  in  Plioc*ne. 
i^featv  l.'Tiet>lc,  Sfoll.     litwl.  8oi'.  Am.,  Bull.,  viil,  v,  p.  W5,     IBm. 
Tf  rtiary.    Fliiridn.     lni-lii(ii<d  in  Pliocwic. 
li^ace  River  sauilstonc,  Mt'Coliaell.     CSmi.<MjI.  Niirv.,  new  wr..  fil,  v,  |it..  I.  ii|),  ^7lv- 
50D,  55D-MD.     1893. 
Cretareoiis.     Canada.     Inrluiloil  in  Cnlorndri  ^[mnp. 
f'^Veach  Bottom  slate,  Frazei.     Am.  Inst.  Mir.  Knifrs..  Trmw.,  vol.  xii.  ji.  3/i.i.      1»W4, 
Bilurian.     Pennsylvania, 
Peai'li  Bottiini  elate,  i*aley.    I'd   IV.  (m.l.  Surv.,  Kinal   «f|il.,  vi.l.  I.  i>|..  1:17-141. 
1893. 
Cambrian.     Pennsylvania. 
I  fesu-h  Bultom  slate,  Clark.     Md,  lie-)!.  Snrv.,  v.ii.  li.  ji-  -'In.     I.*W, 

Marylftiid. 
^  Pearl  Kiver  8eric«i.  Hit<:-hcoi-L     i.ietil,  t*oc.  Am.,  Hull,,  vol.  xi,  |)|i,  :{1-,'14      ItKX). 

Tertiary.     Hawaiian  iMlarida.     XiidudiMl  in  PliiHvne. 
k  Paarlette  ash,  <^ra^.     Cnlo.  Col).  HUid..  vol.  vl,  p.  M.     Xms. 

Tertiary,     Kamiiae.     Inelutied  in  T<il«  diviaiua  of  Cunimiw  <  Kqaut-  ht^b  of  Ci^n- 1. 
Pun.  Bvii.  Huerfano  Park  Iwda  of  K.  ('.  HillR 
Pedee  l.tvl,  Knliiii.     A(tric.  Snrv.  of  S.  C,  1848,  p.  7.     1R4S. 

Cri'tuci-im-.     Snnlli  Carolinn. 
Pelham.  Mri'all.'y,     Ala.  liciil.  Snrv.,  Repl.  nn  Valley  retrions  "f  A  In.,  jit.  i,  i)p.  •!', 
2fl.     1896. 
Lower  Silurian.     Alabama.     Included  in  Trenton.     Ineludee  Nashville. 
Felham  limestone,  McCalley.     Ala.  Geol.  Burv.,  Rept.  on  Valley  regions,  pt.  ii,  pp. 
47-18,  118-119,  199-202,  2(M-272,  336-342,  464-468,  496-600.  fi21-525,  B39~«42, 
ra-i-ZSS,  793-79fl.     1897. 
Silurian.     Alabama.    Included  in  Lower  Silurian.    Eiact  ayn.  Havea's  Chioka- 
inauga  limestone  and  Koirkmart  slate. 
Pelham  saxonite,  Einereon.     II.  S.  (teol.  8urv.,  Mon.,  vol.  xnin,  pi.  xxxiv.     1S98. 

Carboniferous.    Ma^naehusetts. 
Pelham  qiiartxile,  Emerson.     U.  S.  (leol,  Snrv,,  Mon,,  vol.  xxix,  pp,  4ft-47.     1S98. 

Cambrian.     Massachusetts. 
Pelican  sbale,  Mi-Coimell.     Can.  flool.  Sun'.,  new  aer.,  vol.  v,  pt  i,  p.  29D.      1893. 

CretaceiHiH.     ('ana<la.     Inclniled  in  Colorado  group. 
Petimn  xandslone,  MK'onnell.    Can.  (ieol.  Snrv,,  new  ser.,  vol.  v.  pt.  i,  pp.  28D-2UD. 
1893. 
Oretaceons.    Canada.     Inclncled  in  Colorado  ^roup. 
PeUa  be<ls.  Rain.     Am.  (ieol.,  vol.  xv,  p.  :(I8.     18^, 

Carl>oniferoiis.     Iowa.     Included  in  MisHissipjiiati  serieii,  St  Louin. 
Pella  be<ls,  Bain.     Iowa  Geol.  Snrv.,  vol.  v,  pp.  160-151.     1896. 

Carboniferous,     (owa.     Included  In  St,  Louis. 
Pelodian,  Whitney  and  Wadsworth.     Harvard  Coll.  Miu.  Cmnp.  Zool.,  Bull.,  vol. 
vii,  1880-84,  p.  ft«2.     1884. 
Included  in  Azoic  Hvxtem. 
PemigewaBaet  Herief,  Hitchcock.    Geol,  of  N.  IL,  pt.  il,  pp.  142-148.    1877. 
Eoitoic.    New  Hampshire.    Includes  (V>iiway  granite,  Albany  granite,  and  Chon>ma 
ItraniU:     Kxact  nyn.  I^ihnulor  syst^in. 
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Pendleton  HaiulHtoiie,  Cox.     Indiana  (irol.  Surv.,  8th,  9t)),  and   10th  Ann.  Kt^jitM. 
for  1876,  1877,  1878,  i>.  02.     1879. 
IndiaDa. 
Pendleton  sandHtune,  Brown.     Indiana  Dept.  (Jeol.  an<l  Nat.  IliHt.,  14tli  Ann.  Kept., 
1884,  pp.  2t>,  34.     1884. 
Indiana. 
Pendleton  sandstone,  Thompson.     In«liana  I)ept.  Ciool.  and  Nat.  Hist.,  17th  Ann. 
Kept.,  1891,  |>.  39.     1892. 
In<iiana. 
Pennington  stiale,  Campliell.     U.  S.  (itM)l.  8nrv.,  Bull.  No.  HI,  p.  37.     1893. 

Carboniferous.     Virginia.     Includetl  in  C'oal  Mea«nree. 
Penningt<^m  shale,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  12. 
1894. 
Carl)oniferous.     Kentucky,  Virginia,  and  Tenne«st»e. 
Pennington  strale,  Keith.     U.  S.  Geol.  Surv.,  Geol.  .\tlasof  V.  S.,  Folios  Noh.  27,  33. 
1890. 
C'arl>oniferons.     Tennessi»e. 
Pennington,  Keith.     U.  S.  (Jeol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  40.     1897. 

Carl)onifen)as.     Tennessee. 
Pennington  shale,  Campbell.    U.  »S.  (uh>1.  8urv.,  Cieol.  Atlas  of  V.  S.,  VoVum  Nos.  40,  47. 
1898. 
CarlxMiiferous.     Kentucky. 

Penningtcm  shale,  Campbell.    U.  S.  Geol.  Surv.,  (ieol.  Atlas  of  U.  S.,  Folios  Nos.  53,  r>9. 
185)9. 

C'arlMmiferous.      Tennessee.      Included   in    Mississippian    stories.       Exact  synn. 
Bangor  limestone,  Pikeville  and  McMinnville  folios. 
Pennsylvanian  series,  Branner.     Ark.  (tcoI.  Surv.,  1888,  vol.  iv,  p.  xiii.     1888. 

Carl)oniferous.      Arkansas.     Include<l    in   Carl)oniferous  or  Pennine.      Includt^.s 
Pennsylvanian  series,  Williams.     C.  S.  Geol.  Surv.,  Bull.  No.  80,  pp.  82-121.    1891. 
Carlx>niferous.     Exact  syn.  Coal  Measures. 
Millstone  grit. 
Pennsylvanian  series,  Keyes.     Iowa  (Jeol.  Surv.,  vol.  i,  pp.  80-123.     1893. 

Carbcmiferous.     Iowa.     lnclude<l  in  rpj)er  Carlxmiferous.     Includes  I )es  Moines 
fonnation,  Missouri  formation.     Exact  syn.  Coal  Measures. 
Pennsylvanian  slate,  Keyes.     Mo.  (leol.  Surv.,  vol.  vi,  p.  358.     185M. 

Cambrian.     Missouri.     Includtnl  in  Ozark  series. 
Pennsylvanian  series,  Keyes.     Iowa  Geol.  Surv.,  vol.  ii,  j)p.  91-98,  112  et  seq.    1894. 

Carboniferous.     Iowa.     Includi*s  Missourian  and  I>(»s  Moines  formations. 
Pennsylvanian,  Marbut.     Mo.  (teol.  Surv.,  vol.  xii,  pt.  ii,  p.  323.     1898. 

Upper  Carbonifenuis.     Minsonri.     Includes  Mnborly  sandstone  and   IVs  Moim»H 
series.     (Middle  and  I»wer  Coal  Measures. ) 
Pennsylvanian  series,  Campbell.     I'.  S.  Geol.  Surv.,  Geol.  Atlasof  W  S.,  Folin  Nn.  53. 
1899. 
Carl loiiif emus.     Tennessee.     Inckulcs  Ia.'c  formation,  r>onair  and  K<M*kcastlc  ron- 
glomerate  lentils. 
Penokee,  Irving.     V.  S.  (^eol.  Surv.,  3d  Ann.  Kept.,  p.  I0«i.     1883. 

An'hean.     Michigan.     Include<l  in  Huronian.     Exact  syn.  Animikic,  Manpiette, 
and  Menominee. 
Penokee  series,  Chamljerlin.     (ie<jl.  of  Wi^.,  vol.  i,  p.  81.     1S83. 

Huronian.     Wisconsin. 
Penokee,  Van  Hise.     U.  S.  Geol.  Surv.,  10th  Ann.  Kei»t.,  p.  402.     1890. 

.\lgonkian.     Wisconsin,  Minnesota.     E.xact  syn.  Animikie. 
Penokee  series,  Irving  and  Van  Hise.     C  S.  Geol.  Surv.,  Mon.,  vol.  xix.     1892. 
Algonkian.     Lake  Superior  region.     Include^sCherty  limestone.  Quartz  slate  mem- 
ber, and  Iron-bearing  memlHT,  Cpper  slate  member.     Exact  ^vwi^.  .\\\\\\\\V\v\ 
and  Upper  OriginaJ  liuroi3ia/i.    Part.  syn.  Upi>er  Huroman  ol  LaVvi 's^wv^'ii^^'^'c 
region. 
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Penokee  BchistH,  Van  llise.     Int.  Cong,  of  Geol.,  5th  eess.,  pi.  xiv.     isas. 

Algonkian.     I^ke  SujHjrior.     Included  in  Iluronian. 
Penokec-Gogrebic  series,  Van  Hise.     Am.  Jour.  Sci.,  3<l  ser.,  vol.  xxxvii,  pp.  32-sJ3. 

1889. 
Michigan  and  Wisconsin. 
IVnokee-Gogebit;,  Walcott.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  222.     1899. 
Algonkian.     Wisconsin,  Michigan.     Exact  syns.  Upper  Haronian,  Upper  Mar- 
(luette,  and  Western  Menominee.     Part.  syn.  Animikie. 
Pensauken,  Salisbury.     N.  J.  Geol.  Surv.,  Rept.  1894,  pp.  57-60,  67-72.     1894. 

Pleistocene.     New  Jersey.     Int^Iuded  in  Yellow  gravel. 
Peufttiuken  formation,  Salisbury.     Geol.  Soc.  Am.,  Bull.,  vol.  vi,  p.  483.     1895. 

Tertiary (?).     Xew  Jersey.     Included  in  Pliocene  or  Pleistocene. 
Pensauken  formation,  Salisbury.     N.  J.  State  (leol.,  Ann.  Kept,  for  1894,  i)p.  10.V 
118.     1895. 
Tertiary.     New  Jersey.     Exact  syn.  l^fayette. 
Pensauken  formation,  Salisbury.     N.  J.  Geol.  Surv.,  Rept.,  1895,  pp.  7-13.     1890. 

New  Jersev. 
Pensauken  formation,  Salisbury  and  Knapp.     N.  J.  Geol.  Surv.,  Rept.,  1896,  ])p.4-13. 
1897. 
New  Jersev. 
Pensauken  formation,  Salisbury.     N.  J.  Geol.  Surv.,  Rept,  1897,  pp.  15-17.     1898. 

Now  Jersev. 
Pentacrinus  beds,  Peale.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  11th  Ann.  Rept., 
p.  623.     1879. 
Juratrias.     Idaho,  Wyoming.     Includeil  in  Jurassic. 
Pentamerus  limestone,  Vanuxem.     Geol.  of  N.  Y.,  pt.  iii,  pp.  117-119.     1842. 
Paleozoic.      New   York.      Inolude<l   in   New   York  system.      Part.    eyn.   No.  vi. 
Pennsvlvania  Survev. 
riMitainenis  limestoiu*,    Hall.     (leol.  of  N.  Y.,  pt.   iv,  4th  Geol.    Dist.,  pp.   18.  144. 
1848. 
I'aU'ozoir.     New  York.     hulucUMl  iti  New  York  svstem.     Part.  nvn.  No.  vi,  IVnn- 
Hvlvaiiia  Survey. 
IViitaiiR'nis  liiiiestoiu',  Mather.     (ie(»l.  of  N.  Y.,  ]»t.  i,  pp.  346-.*J49.     1843. 

Paleozoic.     New  York.     Included  in   lleMerherg  division. 
Pentanieru.s  limestone,  Kniuions.     Agric.  of  N.  Y.,  vol.  i,  pp.  16()-167.     1S4(>. 

New  York.     Included  in  I lelderbert:  division  of  New  York  system. 
Pentamerus  limestone,  Owi'U.     Am.  Jour.  Soi.,  2d  ser.,  vol.  i.  p.  48.      1846. 
.**^ilurian.     New  York.     Included  in   Helderlwrg  series  of  the   New  York  sy.'^tem- 
Part.  svn.  Part  of  No.  6,  PeimsvKania  Survev. 
Pentamerus  limestone,  Hopkins.     Ark.  (tcoI.  Surv.,  IHW,  vol.  iv,  p.  52.     1890. 

Silurian.     Arkansas.     Included  in  I^)wer  Helderl)erg. 
Pentamerus   limestone,   Darton.     N.  Y.  State  (Jeol.,   13tli   Ann.   Kept.,  j>p.  24(>-«4<, 
:i().5.     1894. 
Devonian.     New  York.     InchnU'd  in  HelderluMg. 
Ptntatnerus  ol»K»n<:ns  beds.  Norton.     Iowa  (ieol.  Surv.,  vol.  iv,  i>.  128.     \S\)o. 

Silurian.     Iowa.     Included  in  Ppper  Silurian. 
Pentremital   limestone,  Owen.     Kej)t.  (Jeol.  Ki'conn.  State  t»f  Indiana  in  IHiJ",  IT- 
20,  21.     18.")}». 
In<liana.     Inclu<led  in  Sub-i-arhoniferous  limestone. 
Pentiriiiital  liiner-toiie,  Siinonds.     Ark.  (ieol.  Surv.,  1888,  vol.  iv,  pp.  K^,  ir>l.     1S>^*^- 

( "arhoniferous.     .\rkansas.     Inclu«le«l  in  Lower  Carboniferous. 
Pentremital  lime-tone.  Hopkins.     Ark.  (ieol.   Surv.,  18^K),  vol.  iv,   i)p.  91,  92.    l^'^^- 
Uarbunil\'rous.     Arkansas.     Include*!  in  Lower  Carboniferous. 
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Peorlan  z«me,  l-.cveri»tt.    Jour,  of  (iet>l.,  vol.  vi,  pp.  244-249.    1898. 

Plewt(K*ene.     IlIiiiois<.     Inchnle^l  in  Toronto  fonimtionf?). 
Peorian  soil,  I^'verott.     T.  S.  (Jeol.  Siirv.,  Mon.,  vol.  xxxviii,  jip.  isr>-iu().     1S99. 

Pleii«t«K*ene.     Miflsis>'ippi  Valley. 
Peorian  soil,  l^verett.     V.  S.  Geol.  Surv.,  (ieol.  Atlas  of  T.  S.,  Folio  No.  (>7.     MHK). 

PleistiK-ene.     lllinoit*,  Indiana. 
Pepino  fonnation,  Hill.    Nat.  Gcog.  Mag.,  vol.  x,  p.  109.     1899. 

Miocene.     Porto  Rico.     Included  in  Upper  C)lig(H»ene  of  Dall. 
Pequawket  seriej*,  Hitchcock.     Geol.  of  N.  H.,  pt.  ii,  p.  235.     1877. 

Eozoic.     New  Hampshire. 
Perkasic  shale,  Lyman.     2d  Pa.  ( Jeol.  Surv.,  Final  Kept.,  vol.  iii,  pt.  ii,  pp.  2«)()S- 
2609.     1895. 

Juratrias.     Pennsylvania.     Includeil  in  New  lied. 
Perry  l)e<lp,  Dawson.     Kept,  on  Geol.  of  Maine,  1861,  i».  251.     1861. 

Devoi.ian. 
Perry  sandstone,  Hitchcock.     Kept,  on  Geol.  of  Maine,  1861,  p.  25«>.     1861. 

Devonian.     Exact  syn.  Perry  l>ed8. 
Perry  IkhIs,  Dawson.     Rept.  on  Geol.  of  Maine,  1862,  p.  403.     1862. 

rpiK.»r  Devonian.     Exact  syn.  Upper  member  of  St.  Johns  serie.«. 
Perry  sandstone,  Bailey  and  Matthew.     Can.  Geol.  Surv.,  Rept.,  1870-71,  pp.  207- 
211.     1873. 

I><»wer  Carlx>niferoiis.     New  Brunswick. 
Perry  limestone,  Wheeler.     Mo.  Geol.  Surv.,  vol.  xi,  p.  41.     1896. 

Silurian.     Missouri.     Part.  syn.  Niagara  and  Clear  ('reek. 
Peru,  I-«?ley.     2d  Pa.  Geol.  Sur\'.,  Rept.  F,  p.  xix.     1878. 

Devonian.     Pennsvlvania. 
Pescadero  series,  Ashley.     Jour,  of  (teol.,  vol.  iii,  pp.  436-439.     1895. 

Tertiary.     California.     Include<l  in  Eocene(?). 
Pescadero  series,  Ashley.     Cal.  Acad.  Sci.,  Proc,  1895,  2d  ser.,  vol.  v,  pp.  285,  286, 
298.     1896. 

Miocene-Cretaceous.     California.     Includes  Upix»ri>art  of  San  Francisco  limestone. 
Pe^rabiccpiartzite,  Winchell.     Minn.  Geol.  an<l  Nat.  Hist.  Surv.,  Bull.,  vol.  iv,  p.  118. 
1891. 

Minnesota.     Included  in  Taconic. 
Pewabic quart zite,  lAwson.    Minn.(4eol.  an<l  Nat.  Hist.  Surv.,  19tli  Ann.  Rept.,  p.  208. 
1892. ' 

Minnesota. 
Pewabic  quartzite,  Spurr.    Minn.  (ieol.  and  Nat.  Hist.  Surv.,  Bull.,  vol.  x,  p.  4.     1894. 

Minnesota. 
Phelps  sandstone,  Shei)an1.     Mo.  (ieol.  Surv.,  vol.  xii,  pp.  49,  77-82.     1S9K. 

Devonian.     Missouri.     Include<l  in  Hamilton  sta^e. 
Philadelphia  red  gravel,  Lewis.     Phil.  Acad.  Nat.  S<i.,  Pnnt.,  vol.  xxxii,  pj».  266, 
288,  296.     1880, 

Pennsylvania.     Includeil  in  Champlain. 
Philadelphia  brick  clay,  Ijewis.     Phil.  Acad.  Nat.  Sci.,   Phm*.,   vol.  xxxii,  i>p.  '-".Hi, 
297.     1880. 

Pennsylvania.     Include<l  in  Champlain. 
Philatlelphia  brick  clay.  Hall.     2d  Pa.  (ieol.  Surv.,  Kept.  ('«,  pp.  !(>- 17.     1S81. 

Pleistocene.    Pennsylvania. 
Philadelphia  mica  schist,  Hall.     2d  Pa.  (ieol.  Surv..  Kept.  (^  pp.  2H-31.     issi. 

Pennsvlvania. 
Philadelphia  clay,  Cliester.     Am.  Jour.  Sci.,  .3d  ser.,  vol.  xxvii.  p.  190.     1S.S4. 

Pleistocene.     Delaware  ami  Marvland. 
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Philadelpliia  subdiviaion,  Lesley.    *2d  Fa.  GeoL  Barv.,  Final  fiapt,  vol.  i»  pp.  121-12SL 
1892. 

Archean.    Pennaylvania. 
VhiUipaburg  series,  Ella.    Oin.  Geol.  Surv.,  new  aer.,  vol.  vil,  pp.  10J-17J,  aOJ-SSJ. 
1886. 

Gambro-Siturian.    Prov.  of  Quebec,  Ganada.    Included  In  Qoebec  group.    Include? 
Lower  Phillipebui^  (Calciferoua) ,  Upper  Phillipabuig  (Chasy). 
Phillipabuiig  group,  Marcou.    Am.  Geol.,  vol.  ziz,  pp.  43-45.    1897. 

Cambrian.    Canada.    Exact  ayn.  Pointe  Levis  group. 
Fhipaburg  limestone,  Jai^kson.    Rept  on  Geol.  of  Maine,  vol  ii,  pp.  61-^.     1838. 
Fiokeiia  sandstone,  Taff  and  Brooks.    U.  B.  Geol.  Burv.,  Geol.  AUaa  of  U.  8.,  Folio 
No.  34.    1896. 

Carboniferous.    West  Virginia. 
Pictou  freestones,  Ami.    Brit.  Assoc.  Adv.  BcL,  Kept  1899,  p.  756.     1899. 

Carboniferous.    Nova  Scotia. 
Pictou  formation,  Ami.    Can.  Rec.  Bci.,  vol.  viii,  pp.  162-163.    1900. 

Carboniferous.    Canada.    Include<l  in  Neo-Carboniferous. 
Pictured  OliiSf  group.  Holmes.     U.  S.  Geol.  and  Geog.  Burv.  of  Terr.,  9th  Ann. 
Kept.,  pp.  246,  248,  251.     1877. 

Cretaceous.    Colorado. 
Piedmont  group,  Kerr.    N.  C.  Geol.  Burv.,  Kept,  1866-67,  pp.  33-35.     1809. 

North  Carolina. 
Piedmont  sandstone,  Btevqnson.    2d  Pa.  Geol.  Burv.,  Rept  K',  pp.  44, 68, 73, 79-^ 

87.    1878. 
Piedmont  gneiss,  McGee.    Smithsonian  Inst,  Ann.  Rept,  1890,  p.  73.     1891. 

Archean.    District  of  Columbia.    Included  in  Aioic. 
Pierce  limestone,  Safford.    Geol.  of  Tenn.,  by  Bafford,  p.  261.    1869. 

Silurian.    Tennessee.     Included  in  Trenton  or  Lebanon. 
Pierre  alialw,  Dawson.     C-an.  Geol.  Surv.,  Rept,  1880-81-82,  p.  7B.     1883. 

Cretaceous.     Canada. 
Pierre  group,  Dawson.     Sience,  vol.  i,  j).  429.     1883. 

Cretaceouj*.    Canada.     Part  Hvn.  Chico(?). 
Pierre  shales,  Daw.«on.     Can.  Geol.  Surv.,  Rept,  1882-83-84,  p.  115.     1885. 

Cretat'eous.     Canada. 
Pierre  group,  Gilln^rt  and  Gulliver.     Geol.  Soc.  Am.,  Bull.,  vol.  vi,  p.  333.     1895. 

Cretaceous.     Colorado. 
Pierre,  Emmons,  CrosH  and   Eldridgo.     U.  S.  Geol.  Surv.,  Mon.,  vol.   xxvii,  p.  69. 
1896. 

Cretaceous.     Colora<lo.     Inclu<le<l  in  Montana  group. 
Pierre  group,  GiU)ert.     U.  S.  (ieol.  Snrv.,  17th  Ann.  Rept.  pt.  ii,  p.  567.     18W. 

Cretaceous.     Colorado. 
Pierre  formation,  (.iill>ert.      T.  S.  (ieol.  »Surv.,  (itrol.  Atlas  uf  U.  8.,  Folio  No.  36. 
lSi)7. 

Crctac(*oUH.     Coionido. 
Piern',  Williston.     Kan.  Univ.  Geol.  Surv.,  vol.  ii,  p.  246.     1897. 

Upper  ('reta«-coiis.     Kansa.s.     Kxact  syn.  Fort  Pierre. 
Pierre  shale,  Adams.     Kan.  Univ.  Geol.  Surv.,  vol.  iv,  pp.  25-27.     1898. 

rpiK»r  Cretact*ous.     Kansas. 
Pierre  shale,  Hills.     IT.  S.  (ieol.  Surv.,  (ieol.  .\tlaH  of  U.  S.,  Folio  No.  58.     1899. 

Cretaceous.     Colorado. 
Pierre  shale,  Hills.     V.  S.  (i(M)l.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  68.     1900. 

Cretaceous.     (\>lorado. 

(Sei»  al.«o  Fort  Pierre.) 
Pigreon  fihte,  Hayc^.     U.  S.  (ieol.  Surv.,  (^eol.  Atlas  of  V.  S.,  Folio  No.  20.    l^^^- 
Alfzonkinn.     Tennessee.     Included  \\\  Oco*^^  wt\w. 
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Fi^seon  slate,  Keith.    U.  S.  Geol.  Sun-.,  tleol.  Atliw  of  \\  S..  Fnli^w*  N<»h.  i«,  j:,.    i.s«ir>, 
1896. 

Tenneaeee,  North  Can>lina.     ]nclude<i  in  (M k'^*  urtHiji. 
Pilgrim  limestone,  Ww«l.     T.  S.  Geol.  Surv.,  20ih  Aim.  K«*[»t.,  pt.  iii,  p.  L»s«;.     1«HM). 

Cambrian.     Montaua. 
Pilot  Knob  oon^sloineratis  Keyos*.     Mo.  <uh)|.  Siirv.,  vnl.  iv,  [»p.  'M),  :\\.     |s<m. 

Al^mkian.     MiMwmri. 
Pine  Creek  limestoms  White.     2d  Pa.  (ie<»l.  Surv.,  Kept,  t^,  p.  '.VJ.     Is7s. 

Carboniffnmi".     PennHvlvania.     Kxart  hvii.  ColtMiiaiK?)  liiii(*stniH>. 
Fine  Creii'k  ct^jnjrloinorat**,  IMilen.     Iowa  A  caul.  Sci.,  I'nM*..  vnl.  vi,  pp.  r>i -:>«;,     is?w. 

Pre-<!ilarial  and  Po^•t-Carl)onif^»rolu^.     Iowa. 
Pine  Creek  conjjlomerato,  U<Men.     Iowa<tiH>I.  Surv.,  vol.  ix,  p.  ;U»i.     \s\*\k 

Cretaceoii?!?).     Iowa. 
Pine  Creek  conglomerate,  IMden.     Iowa  A<m<i.  Sci.,  rnw.,  vol.  vi,  pp.  .'>4-.V>.     \sm. 

Iowa. 

ICountain  group,  Crandall.     Ky.  (iool.  Snrv.  iPnH'tori,  <i«M>l.  of  Whitley  Co. 

Carl K>ni fen juh.     Kentucky.     Kxact  Hvn.  RcK-kcastlc  jrnmpi?). 

Cliff  8erit»j»,  Dutton.     T.  S.  <ieog.  and  (u'iA.  Snrv.,  <icol.  of  Ili^rh  IMat«-aus  of 
Utah,  p.  204.     1880. 

Tertiarv.     Utah.     Inchide<l  in  Koivne,     Kxact  svii.  liittcr  Crrck  Uh|h. 
Pinnacle  Hytft em,  Ru.-well.     Nat.  Geog.  Mag.,  vol.  iii,  p.  p>7,  pp.  170-17.'».     IS'H. 

Piioi-ene  or  Pleist<KX'ne.     Alaska. 
Pinnacle(?),  Uphani.     (»eol.  Soc.  Am.,  Hull.,  vol.  iv,  p.  !•♦»».     \s\):\. 

PlfiHtoi^ne.     Alaska. 
Pinon  conglomerate,  Smith.    Joiir.  of  (uh)1.,  vol.  viii,  p.  4«>4.     VMM). 

Tertiary.     Wyoming.     Inchi<le<l  in  IvHn'nc. 
Pinon  Mean  group,  Holmes*.    U.  S.  Gool.  and<i»*og.  Surv.  of  T«Tr.,  J»tli  Aim.  Krpt., 
pp.  248,  249,  251.     1877. 

Cretaceous.     Colorado. 
Pinyon  conglomerate,  Wee<l.     U.  S.  (reol.  Surv.,(M*ol.  .\tl:tsof  \\  S.,  Kolin  NO.  ;•(). 
189(5. 

Tertiary.     Wyoming.     Inclu<led  in  P>x'cnc. 
Pinto  limestone,  Dumble.     (ieol.  Sw.  .Vm.,  Hull.,  vol.  iii,  pp.  lMH,  '2'2'2.     lv«J. 

Cretaeeoup.    Texan.    Include<l  in  UpjK'r  Crctaccou.^.    Kxact  svii.  Austin  iiuu^toin'. 
Pinto  limi»»tone,  Dumble.     (ie«>l.  Sm*.  .\ni.,  Hull.,  vol.  vi,  p.  ;»s;i.     is'i.'). 

Cretaceou.**.     Texai*.     Include<l  in  Upi>er  Crctacous. 
Pipestone  quartzite,  Winchell.      .Minn.  (icol.  and    Nat.  IWm.  Surv.,   Final    lirj^t., 
vol.  ii,  p.  xxii.     1888. 

Minnesota.     Included  in  PotHiiam. 
Piacataway,  Heilprin.     Phil.  Acad.  Nat.  S»i.,  Jour.,  vol.  ix,  i>p.  124-127.     is^l. 

Tertiary.     Maryland.     Includtnl  in  Imm-cuc.     Part.  syn.  r>uhrstom'  <.r  Ivt»li.:Jniu*. 
Pitholegrit,  Carll.     2d  Pa.  (Iwd.  Surv.,  Kept.  I",  pp.  JM  U7.     isso. 

Carboniferous.     IVnnsvlvania  and  Ohio.     Kxact  mvu.  I*»cica  irrit. 
Pitt  formation,  Smith.     Jour,  of  <icol.,  vol.  ii,  pp.  <K)l-«)04.     \HSH. 

Carbon  if erouH  and  Tria.«.     California. 
Pittsburg:  HerieH,  Rogern.     Pa.  State  <ic<»l.,  :><!  .Vnn.  Kept.,  pp.  ss-lds.     \s:\\), 

C-arlj<3niferouH.     Pennsylvania.     Includi'<l  in  Coal  Measures. 
Pitti^burg  limestone,  Rr)ger>«.     <ier>l.  of  Pa.,  vol.  ii,  p.  <>:>4.     lsr)S. 

Carbon iferrnw.    Pennsylvania.     Included  in  Coal  Measures. 
Pittaburg  limentone  ami   pamlstone,   Steven.»*on.     Am.    Phil.  Soc.,  Trans..  Vi»l.   xv, 
pp.  20-21.     1873. 

Ckrl)oniferou8.     West  Virginia.     Incln<lcd  in  .Monon»;ahcla  River  series. 
Pittsburg  sandstone,  Piatt.    2d  Pa.  <ieol.  Surv.,  Rci»t.,  IP,  p.  :{12.     1878. 

Carboniferous.    Pennsylvania. 

Bull.  191-02 21 


822         IfOSTH   AKKBIGAN   OSOLOGIO  FOBMATXON   NAIfBB,       IwatunL 

Plttsboi^  serieB,  D'Invilliera.    2d  Fft.  Geol.  8arv.,  Ann.  Rept,  1886*  ppw  74-711^  908^ 
265,295-290.     1887. 

Osrboniferoas.    Pennsylvania.    Exact  83m.  Barren  Meaaarea. 
Pittabai^  Bandatone,  Lovejoy.    Ohio  GeoL  Bnnr.,  vol.  vi,  pp.  6S7, 631,  63SE.    188& 

Carboniferous.    Ohio.  » 

PittsbaiK  coal,  White.     U.  S.  Geol.  Surv.,  Boll.,  No.  66,  pp.  68,  87.    1891. 

Carlwniferous.    Ohio,  Pennsylvania,  and  West  Viiginia.    Indaded  in  Upper  Goal 
Measures,  Monongahela  River  series. 
Pittsburg  measures,  jyinvilliers.    2d  Pa.  Geol.  Surv.,  Final  Bept,  vol.  iii,  pt  li, 
pp.  2406-2447.     1895. 

Carboniferous.    Pennsylvania.    Exact  syns.  No.  xiv.  Barren  Meaaarea,  Elk  River 
series  of  W.  Va. 
Pittsbui^  coal  bed,  White.    Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xlvi,  pp.  187-198.    19B6. 

Carboniferous.     Pennsylvania  and  West  Vii^nia.     Included  in  Monongabdi 
River  series. 
Plant  beds,  Powell.     U.  K.  Geog.  and  Geol.  Surv.,  Geol.  of  Uinta  Mountains,  pp.  40; 
45.     1876. 

Tertiary.     Utah.    Included  in  Upper  Green  River. 
Plastic  clay  series,  Morton.    Phil.  Acad.  Nat  Sci.,  Jour.,  vol.  vi,  p.  118.    1829. 

New  Jeraey  and  Delaware. 
Plateau  gravel,  Hill.     Ark.  Geol.  Surv.,  1888,  vol.  ii,  pp.  85-42.     1888. 

Post-Tertiary.    Arkansas. 
Plateau  gravel,  Hill.    Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  902.     1884. 

Tertiary.    Indian  Territory.    Included  in  Neocene. 
Platte  Bdver  formation,  Kngelmann.    Eng.  Dept  U.  8.|A.,  Simpson's  Expl.  of  Gmt 
Basin,  p.  282.     1876. 

Cretaceoiw  or  Tertiary.     Wyoming. 
Platte  series,  Cragin.     Colo.  Coll.  Stud.,  vol.  vi,  p.  49.     1896. 

(^retaceouH.     Kannas.     ]nclu<1es  i>akota  to  I^raniie. 
Platte  sorit»s,  WilliHton.     Kan.  Univ.  Quart.,  vol.  iv,  pp.  251-252.     1896. 

Upl)er  Cretaceous.     Kansas.     Includes  Dakota,  Benton,  C^olorado,  Montana,  an*! 
Laramie  gnnijis. 
Platte  shale,  Keyes.     Am.  (leol.,  vol.  xxiii,  j).  308.     1899. 

Carl);)niferous.     Mississippi  Valley.     Included  in  Mi8f«ourian  series, 
riatte  shales,  Keyes.     Iowa  Aca<l.  iSi'i.,  Proc,  vol.  vii,  p.  92.     1900. 

CariM>niferous.     Mississi])pi  Valley.     Includeii  in  C^l  Meanurefl. 
Plattsburg  group  and  limestone,  Broadhea<l.     St.  I>oui»  Acad.  Sei.,  Trans.,  vol.  n. 
pp.  317,  327.     ISOH. 

Carlxjniferous.     Mis.^ouri. 
Plattsburg  limestone,  Broad liead.     St.  Louie  Acad.  Sci.,  Trans.,  vol.  iv,  p.  483.    1^- 

Carboniferous.     Kansas. 
Plattsburg  limestone,  Broadhead.     Mo.  (leol.  Surv.,  vol.  viii,  p.  378.     1895. 

Carboniferous.     Missouri.     Included  in  Coal  Measures. 
Plattslmrg  limestone,  Keyes.     Am.  (Jeol.,  vol.  xxiii,  pp.  305-306.     1899. 

Carboniferous.     Mississippi  Valley.     Include<l  in  Missourian  serien. 
Plattsmouth  limestone,  Keyes.     Am.  (leol.,  vol.  xxiii,  p.  306.     1899. 

Carboniferous.     MississipjM  Valley.     Included  in  Missourian  serieH. 
Plattsmouth  limestone,  Keyes.     Iowa  Acad.  Sci.,  Proc.,  vol.  vii,  p.  90.     1900. 

CarlK)niferous.     Mississi}>pi  Valley.     Included  in  Coal  Measures. 
Pleasanton  shale,  Haworth.     Am.  Jour.  Sci.,  3d  ser.,  vol.  1,  p.  457.     1895. 

CarlwHiiferous.     Kansas.     Include<l  in  (^>al  Measures. 
Pleasanton  shales,  Haworth.     Kan.  I'niv.  (Jeol.  Surv.,  vol.  i,  pp.  44-45, 153-164, -'2'- 

CaiiHniiivrouf*.     Kansas. 
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Pleasanton  Hhalen,  Adanie.     Kan.  Univ.  Geol.  Sun.,  vol.  i,  p.  22.     1896. 

Carbonifewufl.     Kannan. 
Pleananton  ehalcR,  Kirk.     Kan.  I'niv.  (ieol.  Sun.,  vol.  i,  pp.  74-75.     1896. 

Car1:x)niferoufl.     Kannas. 
Pleananton  nhalcp,  Bennett.     Kan.  Univ.  (Teol.  Surv.,  vol.  i,  pp.  93-95.     1896. 

Carboniferous.     Kansas. 
Pleaeanton  shakes,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  iii,  pp.  39-44,  92,  94,  100. 
1898. 
Included  in  Marmaton  formation.     Includes  liOwer  Pleasanton  shales  and  Upper 
Pleasanton  shales. 
Pleasanton  shale,  Marbut.     Mo.  (leol.  Surv.,  vol.  xii,  pt.  ii,  pp.  34,  120,  121,  209, 
214,  248,  271,  274.     1898. 
Upper  Carboniferous.     Missouri.     Included  in  Des  Moines  series. 
Pleasanton  shale,  Orton.     (?eol.  Sotr.  Am.,  Bull.,  vol.  x,  p.  104.     1899. 

Upper  Carboniferous.     Kansas. 
Pleasanton,  Bain  and  l-^eonanl.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  11.     1899. 

Upper  Carboniferous.     Kansas  and  Missouri. 
Pleurocoelus    beds.  Marsh.     Am.  Jour.  Sci.,  4th  ser.,  vol.   ii,  pp.  296,  4:15-436. 
1896. 
Maryland.     Included  in  Jurassic.     Includes  Karitan  clav  of  New  Jersev. 
PUohippus  l)eds.  Marsh.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxvii,  p.  480.     1896. 

Tertiary.     Colorado.     Included  in  Pliocene. 
Plymouth  marble,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  182.     181K). 

Arkansas. 
Pocaliontas,  Campbell.     U.  S.   (leol.  Surv.,   (ieol.   Atlas  of  V.  S.,   Folio  No.  26. 
1896. 
Carboniferr>us.     Virginia  and  West  Virginia.     Included   in   Coal-bearing  strata, 
Pottsville  series. 
Pocahontas  formation,  Campbell.     U.  S.  Geol.  Surv.,  Gih)1.  Atlas  of  U.  S.,  Folio 
No.  44.     1897. 
Carboniferous.     Virginia,  West  Virginia.     Part.  syn.  No.  xii,  iJrcat  congloineraU* 
of  Rogers. 
Pochuck  gneiss,  Wolff  and  Brooks.     U.  S.  GeiA.  Sur\\,  18th  Ann.   Kept.,  pt.  ii, 
p.  439.     1898. 
Pre-Cambrian.     New  Jersev. 
Pocono,  Stevenson.     2d  Pa.  (ieol.  Surv.,  Rej>t.  K*,  pp.  105-1(H>.     1877. 
Carbonifero'is.     Pennsylvania.     In<*luded  in    I^ower  Carboniferous.     Kxact  syn. 
Vesi)ertine. 
Pocono  sandstone,  Ashburner.     2\\n.  Phil.  So<-.,  Proc,  vol.  xvi,  }»j>.  522,  541.     1877. 
Carlxiniferous.     Pennsylvania.     Inckulcs  New    Hiver  coiil    series.     FiXact    syn. 
Vesi^rtine. 
P(K»/>no  sandstone,  Piatt.  2d  Pa.  (ieol.  Surv.,  Kept.  H^,  p.  xxiv-xxvi  1877. 
Poi'ono,  Ashbunier.     2d  Pa.  (ieol.  Surv.,  Kept.  F,  pp.  206-216.     1878. 

( 'arb<^>niferous.     Pennsylvania.     Kxact  syn.  Vespertine. 
IV*ono,  Stevenson.     2d  Pa.  Geol.  Surv.,  Re}>t.  K'',  pp.  54-57.     1878. 

Carboniferous.     Pennsylvania.     Kxact  syn.  VesjH^rtine. 
^o<rono,  Ashburner.     2d.  Pa.  Geol.  Surv.,  Kept.  K,  ])\k  64-71.     1880. 
C-arlxmiferous.     Pennsylvania.     Includes  Sub-Olean  eonglomcnite,  Marvin  Creek 
limestone.     Exact  syn.  No.  10,  Ves|K»rtine. 
I*ooono,  Chance.     2d  Pa.  (ieol.  Surv.,  Kept,  (i*,  pp.  97-101.     18S0. 

Carboniferous.     Pennsylvania.     Kxact  syn.  No.  10,  VcsiHTtinc. 
I*ocono,  White.     2d  Pa.  Geol.  Surv.,  Kept.  G^  pp.  5<>-59.     18S1. 

Carboniferous.     Pennsylvania.     Inclutles    (iriswold    (iap    conglomerate,    Mount 
Pleasant  conglomerate.     Kxact  syn.  No.  10. 
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Fboono,  Piatt    2d  Fft.  Geol.  Sorv.,  Bept  T,  pp.  2S-96w    18S1. 

Carboniferoufi.    F^nnsyhtuiia.    Exact  syn.  No.  10. 
PbooDO,  White.    2d  Pa.  Geol.  6arv.,  Bept  G*,  pp.  «Mn.    1882. 

Carfooniferous.    Pennsylvania.    Indodea  Mount  PleMuit  ooniAoiDerBte. 
Pocono,  Stevenson.    2d  Flu  Geol.  Surv.,  Bept  T*,  pp.  89-72:    1882. 

Garboniferona.    Pennsylvania. 
Pocono,  White.    2d  Flu  Geol.  8orv.,  Bept  Q\  pp.  48-62.    1888. 

Carboniferous.    Pennsylvania.    Exact  syn.  No.  10. 
Pdcono,  White.    2d  Pa.  GeoL  8nrv.,  Bept  T*,  pp.  77-^8.    1886. 

Carboniferous.    Pennsylvania. 
Pbcono,  Ashbumer.    2d  Pa.  Geol.  8urv.,  Bept  B*,  pp.  808-^89.    1886. 

Carboniferous.    Pennsylvania.    Exact  83m.  Na  10. 
Focono  sandstone,  Winslow.    2d  Flu  Geol.  Sorv.,  Ann.  Bept,  1888^  pt  iv,  ppu  18S7, 
1343,  1368,  1355,  1357,  1361,  1383.     1887. 
C^boniferous.    Pennsylvania.    Exact  syn.  No.  10. 
Pocono,  Darton.    Am.  Geol.,  vol.  x,  p.  18.    1802. 

Carboniferous.    Vii^rinia.    Part.  syn.  Montgomery  grits  of  Bogen. 
POcono,  Proeser.    U.  S.  Geol.  Sur\'.,  Bull.  No.  120,  p.  78.    1804. 
Carboniferous.    New  York,   Pennsylvania.    Indoded  in  Lower  OMrbooileroQS 
Includes  Mount  Pleasant  conglomerate. 
Pocono,  Lesley.    2d  Flu  Geol.  Surv.,  Final  Bept,  vol.  iii,  pt  i,  pp.  ie20-178e.    I8O61 

Carboniferous.    Ftonsylvania.    Exact  syn.  Na  x,  Pennsylvania  8arv^. 
Pooono  sandstone,  Darton.    U.  8.  Geol.  Surv.,  GeoL  Atlas  of  U.  8.,  Folioe  Na  14, 82. 
1894,  1896. 
Carboniferous.    Virginia,  West  Viiginia.    Exact  syns.  Mcmtgomery  grito,  Bogeic' 
No.  X  and  Vespertine. 
Pocono  sandstone,  Taft  and  Brooks.    U.  &  Ged.  Surv.,  Geol.  Adas  of  U.  &,  FoUo 
No.  34.     1896. 
Carbonifen)U8.     West  Virginia. 
Pocono  t«an(l8tone,  Darton  and  Taff.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio 
No.  28.     189(5. 
Carl)oniferoup.     West  Virginia  and  Maryland. 
Pocono  fonuation,  (lark.    Md.  Geol.  Surv.,  vol.  i,  pp.  156,  184-185.     1807. 

CarlK)niferon8.     Maryland. 
Pocono,  CJlark.     Md.  (ieol.  Surv.,  vol.  ii,  pp.  199,  208.     1898. 

CarlKmiferoiiif.     Maryland. 
Pocono  sandstone,  White.     West  Va.  Geol.  Surv.,  vol.  i,  p.  204.     1899. 

Carboniferous.     West  Virginia. 
Pocono  sandstone,  Darton.     U.  S.  ( JtH>l.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  61. 
1899. 
('arbonifer(»up.     Virginia  and  West  Virginia. 
PtK^ono,  Clark.     Md.  Geol.  Surv.,  vol.  iii,  p.  100.     1899. 

Carlx)niferous.     Maryland. 
INnono  formation,  O'Harra.     Md.  Geol.  Surv.,  Allegany  Co.,  p.  109.     1900. 

Carboniferous.     Maryland. 
Pogonip  limestone,  Hague.     T.  S.  (ieol.  Expl.  of  40th  Parallel,  vol.  ii,  p.  542.    1877. 

Silurian-Cambrian.     Nevatia. 
Pogonip  limestone,  King.     1-.  S.  K.xpl.  of  40th  Parallel,  vol.  i,  pp.  127-248.     1878. 

Silurian-Cambrian.     Utah,  Nevada.     Part  syn.  Ute  limestone. 
Pogonip  limestone,  1  lague.    U.  S.  (ieol.  Surv.,  3d  Ann.  Kept.,  pp.  263,  260-262.    1883. 

Silurian.     Neva<ia. 
Pogonip  limestr>ne,  Hague.     U.  S.  Geol.  Surw,  Mon.,  vol.  xx,  p.  48.     1892. 
Silurian.     Nevada. 
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nt  Aux  Ghres  limestone,  Douglass.     Mich.  Legis.,  Doc.,  vol.  i,  No.  11  (4th  Ann. 

Bept  State  Geol.,  lor  1840),  p.  547.    1841. 
Qchigan. 
ntof  Socka,  Powell.     U.  S.  Greol.  and  Geog.  8urv.,  Geol.  of  Unita  Mountains, 

pp.  40,  47,  165.    1876. 
retaceous.    Utah.    Includes  Upper  Hogback  sandstone,  Middle  Hogback  sand- 
stone, and  Golden  Wall  sandstone, 
at  of  Rocks  group,  Stanton  and  Knowlton.    Geol.  Soc.  Am.,  Bull,  vol.  viii,  p.  146. 

1897. 
retaceous.    Wyoming.    Included  in  Laramie. 

int  Pleasant,  James.    Am.  Assoc.  Adv.  Sci.,  PnxV.,  vol.  xl,  p.  283.     1891. 
ilnrian.    Ohio, 
at  Pleasant  beds,  James.    Gin.  Soc.  Nat.  Hist.,  Jour.,  vol.  xiv,  no.  ii)  p.  93. 

1891. 
rdovician.    Ohio. 

nte  Levis  group,  Marcou.     Am.  Geol.,  vol.  xix,  pp.  43-45.     1897. 
ambrian.    Canada.    Exact  syn.  Phillipsburg  group. 

■on  Canon  beds.  Hills.    Colo.  Sci.  Soc.,  Proc.,  vol.  ill,  pp.  148-164.    1888. 
ertiary.    Colorado. 

ion  Cafion  beds.  Hills.    Colo.  Sci.  Soc.,  Proc.,  vol.  iv,  p.  9.     1891. 
Ntiary.    Colorado.    Included  in  Huerfano  series.  Lower  Eocene. 
Km  Caflon  beds,  Orton.     Am.  Nat.,  vol.  xxxi,  p.  967.     1897. 
retaceous.    Colorado. 
K>n  Cafion  formation,  Hills.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio 

No.  68.     1900. 
ertiary.    Colorado.    I ncluded  in  Eocene  ( ? ) . 
cesTBma  quartzite.  Culver.    Minn.  Geol.  and  Nat.  Hist.  Surv.,  22d  Ann.  Kept., 

p.  102.     1894. 
[inneeota.    Exact  syn.  Pewabic. 
:egama  quartzote,  Winchell.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Kept, 

vol.  iv,  pp.  366,  375,  391.     1899. 
ambrian.    Minnesota.    Included  in  Animikie. 
:egania  quartisite.  Grant    Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Kept.,  vol.  iv, 

pp.  181,  347,  351.     1899. 
[inneeota.     Included  in  Animikie. 
:egama  quartzite,  W*inchell.    Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept.,  pt.  v, 

p.  45.     1900. 
ambrian.     Minnesota.    Included  in  Taconic. 

k  B^you  limestone,  Williams.    Ark.  Geol.  Surv.,  1892,  vol.  v,  pp.  278-284.    1900. 
ilarian.     Arkansas.     Included  in  Ordovician. 

k  Ck>un1y  ash  beds,  Williams.    Ark.  Geol.  Surv.,  1890,  vol.  ii,  pp.  375, 376.     1890. 
rkansas. 

neroy  sandstone,  Lovejoy.    Ohio  Geol.  Surv.,  vol.  vi,  p.  635.     1888. 
arboniferous.    Ohio. 

ideroaa  marl,  Dumble.     Tex.  Geol.  Surv.,  Ist  Ann.  Kept.,  pi.  iii,  p.  xlvi.     1890. 
retaceous.    Texas.     Included  in  Black  Prairie  t^erieH. 
idville   g^up,  Shaler,   Wood  worth    and    Foerste.     V.   S.   Geol    Surv.,  Mon., 

vol.  xxxiii,  pp.  135-141.     1899. 
arboniferous.     Rhode  Island. 

lent  series,  Rogers.     Am.  Jour.  Sci.,  Ist  scr.,  vol.  xlvii,  p.  156.     1844. 
arboniferous.  Includes  Ponent  8andst^:>ne  and  conglomerate. 
lent  series,  Rogers.    Geol.  of  Pa.,  vol.  i,  pp.  108,  141-142  et  seq.;  vol.  ii,  p.  756. 

1858. 
devonian.    Pennsylvania.    Exact  syn.  Catskill. 
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Ponet,  I^)wor,  (^liiyiK>ie.     Am.  Nat.,  vol.  xvii,1883,  p.  274.     1883. 

l^ennsvlvania. 
Pope  Hollow  rock,  Randall.    Rpj?ent»»  Univ.  of  N.  Y.,  47th  Ann.  Rept,  p.  714.    1894. 

New  York. 
Porcupine  Hill  wrion,  Dawson.     Can.  Geol.  Surv.,Repta.  1880-81-82,  p.  4B.     1883. 

Canada.     Included  in  I^a ramie. 
Porcui)ine  Hill  Herien,  DawHon.     Can.  (xeol.  Surv.,  Rept«.  1882-8:^-84,  pp.  820,  96C, 
112C-113C.     1885. 

Canaila.     IncludcHl  in  Lanimie. 
Porcnj)ine  IhhIs,  Sjmrr.     V.  S.  (iool.  Surv.,  18tli  Ann.  Rej)t.,  pt.  iii,  p.   197.     1898. 

Tertiary.     Alaska.     Include<l  in  Miocene!?).     Exart  «yn.  Twelvemile  beds. 
Porphyrian,   Whitney  and  Wailsworth.     Harvard  Coll.  Mus.  Com.  Z(k>1.,  Bull, 
vol.  vii,  1880-84,  p.  562.     1884. 

Include<l  in  Azoic  syntem. 
Port  Hudson  ^roup,  Hiljranl.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xlviii,  p.  :i32.     18tJ9. 

Quaternary,     lyouiniana. 
Port  Uudnon,  Smith.     Am.  Ass(m*.  Adv.  Sci.,  Proc.,  vol.  xx,  p.  252.     1871. 

Pleist<K'ene  ( ? ) .     M  isHissippi. 
Port  HudHon  grouf),  Hil^anl.     Am.  Jour.  Sen.,  8<lser.,  vol.  ii,  pp.  401-408.     1871. 

Pleistocene.     Gulf  rejrion. 
Port   Hudnon    ^roup,    Lou^hridjre.     Ky.   (Jeol.   Surv.,   Ja(*k8on   Purt'hai^    region, 
pp.  7,V7<).     18HS. 

Quaternary.     Kentucky.     Kxact  pyn.  Port  Hudson. 
Port  lludjv»n  IkmIs,  Mc(iee.     St.  l/ouis  Aciid.  Sci.,  Trans.,  vol.  v,  j>.  816.     1892. 

Mi?*.«iouri. 
Port  HudHon,  Upham.     (Jeol.  Soc.  Am.,  Hull.,  vol.  v,  p.  95.     1894. 

Tertiarv^?).     Minne.*Jota.     Part  svn.  I^favette(?). 
Port  Hudson,  Harris  ami  Vealch.     La.  State  Kxj).  Sta.,  ]>t.  v,  ]>.  111.     1S99. 

PhMstocene.     Ivouisiana. 
Portage  «:roup.  Hall.     \.  Y.  (Icnl.  Surv.,  4lh   Ann.  Kept.,  pp.  8SM-:J92,  401.     1S40. 

Dcvniiian.     New  Ynrk.      Ivxart  syn.  I'pper  l*'ns(»i»lal  trmiip. 
Portage  irn HI [>,  Hall.      N.  Y.  (mm»1.  Surv.,  r)tli  Ann.  Kept.,  pp.  l«W>-Hi7.     1S41. 

Devonian.     Xew  'S'ork. 
Porta^i',  Hall.     Am.  .Innr.  Sci.,  1st  s(>r.,vi)l.  xlii,  p.  o.").     1<S42. 

Ohio.      Ivxact  syn.  U'avcrly  sandstone. 
Portage  ^nuip,  Vannxeni.     (icol.  i\i  N.  Y.,  pt.  iii,  pp.  172-174.     1S42. 

Palco/.oic.    New  York.     Inclndcd  in  New  Y<»rk  system.     Inclndt'S  Caslm<jua shale, 

( ianlcan  L'n»nj>.  an<l  Shrrhnnu'  tla^'>ton('s  an<l  shale,      l^xm't  syn.  Nunda  ^ron|». 

rortaut"  san«lstnn«'.    Hall.     (Jed.    of  N.    Y.,  pt.   iv,  4th  (ieol.  Dist.,  i)p.  18,  22S-*j:it>. 

Paleozoic.     New  Yolk.      Included  in  Portaire  ^ronp. 
r(»rta<;c^'ronp.  Hall.     (Jeol.i.f   N.  Y.,  pt.  iv.  4tl.  ( ie(.l.  Dist.,  j)p.  18.  224-241.     1S4:?. 
Paleozoic.     New   York.     Inclnded  in  Ni'W  York  sy>tem.     Includes  Sherburne  tlai;- 
stoneand  shale.  ( 'ashatiua  shale,  and  <  iardeau  ^roup.      Kxact  syn.  Nmxla  ^ronp. 
Part  syn.  N(>.  ix,  PiMinsylv.inia  Survey. 
Porta^'e  irroup.  Kininnns.     AL^ric.  of  N.  Y.,  xol.  i,  pp.  lSS-lt)0.     184(). 

Devonian.     New   "^'ork.      Included  in  Catskill  division  of  N.  Y.  system. 
Portage,  Whittle>ey.      Am.  Assoc.  A<iv.  Sci.,  Proc..  vol.  v.  p.  207.      lSr>l. 

Devonian.     Ohio. 
P«>rtaLre  and  (Mieninn«:  ^M-onp,  Loiran.     ( 'an.  <  Ieol.  Surv.,  Rei>t.  lS4.'Mi'>,  pp.  o87-oS*». 
Ish:;. 
Devonian.     Caruula.      lncln<led  in   Upper  Devonian.     Includes  Portage  and  Che- 
nmni;  of  N.  Y. 
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Portage  and  Chemnng  group,  Chapman.    Can.  Inst.,  new  ser.,  vol.  viii,  pp.  449-4*50. 
1863. 

Devonian.    Canada. 
Portage  group,  Dawson.     Am.  Jour.  Soi.,  2<l  8er.,  vol.  xxxv,  pp.  314-319.     1863. 

Devon  ian .    Canada. 
Portage,  Newl>erry.     Ohio  Geol.  Surv.,  vol.  i,  pt.  i,  p.' 69.     1873- 

Devonian.     Ohio. 
Portage,  Lesley.    2d  Pa.  Geol.  Surv.,  Kept.  I,  pp.  82-87.     1875. 

Devonian.     Pennsylvania,  New  York.     Exact  syn.  No.  viii. 
Portage,  Ashbumer.     Am.  Phil.  So<*.,  Prot*.,  vol.  xvi,  pp.  527,  549.     1877. 

Devonian.     Appalachian  region.*   Exact  nyn.  Vergent. 
Portage  flags,  White.     2d  Pa.  (leol.  Surv.,  Kept.  Q*,  pp.  119-120.     1881. 

Devonian.    Pennsylvania. 
Portage  flags,  Piatt.     2d  Pa.  (Jeol.  Surv.,  Kept.  T,  pp.  29-30.     1881. 

Devonian.     Pennsvlvania. 
Portage,  White.     2d  Pa.  GtH)l.  Surv.,  Kept.  T,  pp.  9i)-104.     18a5. 

Devonian.     Pennsylvania. 
Portage,  Williams.     U.  S.  Geol.  Surv.,  Hull.  No.  41,  p.  31.     1887. 

Devonian.     New  York. 
Portage  group.  Miller.     N.  A.  Geol.  and  Pal.,  p.  62.     1889. 
Portage,  Harris.     Am.  (ieol.,  vol.  vii,  p.  168.     1891. 

Devonian.     New  York. 
Portage,  I-^sley.     2d  Pa.  Geol.  Surv.,  Final  Kept.,  vol.  ii,  pp.  1337-1370.     1892. 

Devonian.     Pennsylvania.     Includes  Cashatpia  and  (lan lean  slialos.     Exact  syn. 
No.  viiif. 
Portage,  Brumell.     Geol.  S(k?.  Am.,  Bull.,  vol.  iv,  p.  227.     1893. 

Devonian.     Ontario. 
Portagts  Prosser.     Geol.  ^k\  Am.,  Bull.,  vol.  iv,  pp.  94,  108,  IH).     1893. 

Devonian.     New  York. 
Portage,  Prosser.     Am.  Jciur.  Sci.,  3d  ser.,  vol.  xlvi,  pp.  212-2.'iO.     1893. 

Devonian.     New  York. 
Portage  group,  Luther.     N.  Y.  State  (»eol.,  13th  Ann.  Kept.,  i)p.  31-34.     1894. 

Devonian.     New  York.- 
Portage  IhhIs,  Lincoln.     N.  Y.  State  Mus.,48tli  Ann.  Kept.,  pt.  ii,  pp.  99-102.     1895. 

Devonian.     New  York. 
PoHagelxHls,  Uncoln.     N.  Y.  State  (ieol.,  14th  Ann.  Kcjit.,  pp.  iH»-102.     1895. 

Devonian.     New  York. 
Portage  saiKlstones,  Luther.     N.  Y.  State  (ieol.,  15th  Ann.  Kept.,  p[).  2;J7-304.     1897. 

Devonian.    New  York. 
Portage  group,  Clarke.     N.  Y.  State  (icol.,  15th  Ann.  Rei)t.,  pp.  27-82.     1897. 

Devonian.     New  York. 
Portage  group.  Bishop.     N.  Y.  State  (ieol.,  15tlj  Ann.  Kept.,  pp.  320-322.     1897. 

Devonian.     New  York. 
I*ortage,  Prosser.     Roch.  Acad.  Sci.,  Proc.,  vol.  ii,  j)p.  50-124.     1898. 

Devonian.     New  York. 
I*ortage  lake  conglomerate,  Hubbanl.    Mich.  Geol.  Surv.,  vol.  vi,  pt.  ii,  pj).  107-110. 
1898. 

Michigan, 
i^ortage  series,  Clarke.     N.  Y.  State  (ieol.,  16th  Ann.  Kept.,  pp.  :U-37.     1899. 

Devonian.     New  York. 
Portage  group,  Luther.     N.  Y.  State  (i<»ol.,  Kith  Ann.  Kei)t.,  |>.  223.     18iK). 

Devonian.     New  York. 
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|J^rta|{p  IwJb,  Clarko  aiid  Bchuchort.    ecienw,  new  eer,.  vol.  x,  pp.  87(4-878.     ISO!). 

Devrinian.      New  York.      IncliultHl   in   Senecan.      Iiii'lutlw!  Naples,    Ithai'a,   and 
Oneonta  lieda. 
'tvrten  Oteek  itronp,  Kaffonl.    Am.  Jour.  Sd.,  M  m/r.,  vul.  xxxvii,  ]ip.  :M8-30S.:J 
1S*1. 

Terti«ry(?).     Teunmwi.-.     Part.  syii.  Northern  Lignitic. 
i^Orti-ra  CK¥k  group,  Saffonl.     (iMii.  of  Tean.,  pp.  422-421.     ism. 
t     TfrCiary.     TeiiueMee.     Part  syn.  Northern  lignite. 
.1h)rt«ru  Creek  group,  Heiljirin,     Phil.  Atad.  Nat.  8ci.,  Jour.,  vul.  U,  y.  IK 

Tertiary.     TenneHsee.     Inclurlt^  in  Entitle.     Exact  syn.  FIhIwikkIb  o[  Miwisaipl 
Portland  i-laye,  Ilitcluuik.     Rcpt.  on  Geo).  iif'Mun«.  ISOl,  i>i>.  27.V276.     IMiJ 

Pliocene. 
Portland  series,  Matthew.    Can.  Nat.,  vol.  vlii,  \tp.  2-M,  2*6.     ISfti. 

Pre-t'arlmuiferouH.     New  Brunswick. 
Portland  quartzite.  Chauiberlin.     Ueol.  at  Wu.,  vol.  ii,  pp.  252-256.     1877. 

Archean.      Wisconsiu. 
Portland  etoue,  Hopkins.     Indiana  Uept.  Cieol.  and  Nat.  Kee..  3Utli  Ann.  Kept.,  1895. 
p.  306.     IHBfl, 

Carboniferous.     Indiana. 
Porue  formation,  Hill.     HarvarrI  Coll.   Miie.  Comp.  Zuol.  Bull.,  vol.  sxxiv,  |..  85. 
1899. 

Plei«oi*ne  or  Pliooene.    Jamaica.    Included  in  C-oastal  eeriisf. 
Foat-medidial  aeriee,  Rogers.     Am.  Jonr.  tk:i.,  IstMtr.,  vol.  ilvii,  p.  155.  IS44. 

Devonian.     Includes  Marcellus  shales,  Hamilt^jn  group,  Tutly  liuicelone,  Ue'nesee 
ijhale,  Portage  Kroup,  and  ( 'hem uiig  group. 
Past-VeridioD  series,  Rogers.    Ueol.  of  Pa.,  vol.  i,  pp.  107,  373,  et  seq.,  vol.  it, 
p.  T55.     185S. 

Silurian.     rejineylvaniH.     Incluili?!'  Ciitidii-)fallj  and  Si-boharie  grit»,   and  L']i{)«r 
Helderbei^  or  CorniferuuH.     Cliff  'limestone  in  part 
Poteau  wtage,  Stevenson.     N.  Y.  Acail.  Sci.,  Trans.,  vol.  xv,  p.  61.     1886. 

Carbon  i  ferous.     A  rkansaii. 
I'oleau  group,  Drake.     Am.  Phil.  Soc.,  Proc.,  vol.  zxxvi,  p.  378.     iaU7. 

Carlxtni ferous.    Indian  Territory.    Included  in  Upper  Goal  Measures. 
Potomac  formation,  McCiee.     U.  ti.  Geol.  Surv.,  7th  Ann.  Itept.,  p.  613.     18SS. 

Cretat-eoua.     Maryland. 
Potomac  formation,  McOee.     Am.  Jour.  Sui.,  3d  ser.,  vol.  ixxv,  pp.  12&-U3.     1888. 

Cretaceous.     Atlantic  Coastal  region. 
Potomac  formation,  Ward.     Aru.  Jour,  ik-t.,  3d  ser,  vol.  xxxvi,  pp.  119-131.     1888. 

Jurassic!?).     Atlantic  Coastal  Plain. 
Potomac,  Fontaine.     U.  S.  Geol.  Snrv.,  Mon.,  vol.  xv,  pp.  33-62.     1889. 

Cretace^ius.     Atlantic  Coastal  Plain, 
Potomac,  Clark.    Johns  Hopkins  Univ.  Circs.,  vol.  ix,  p.  69;  vol,  x,  pp.  105-108. 
1890. 

Mesozoic.     Virginia,  Maryland. 
Potomac,  White.     U.  S.  Oeol.  Surv.,  Bull.  No.  82,  pp.  89,  251.     1891. 

Cretaceous.     Atlantic  coast. 
PotouiBc,  McGee.    Smithsonian  Inst.,  Kept.  1890,  |>.  73.     1891. 

Cretaceous.     District  of  Columbia. 
I'otomac,  Darton.     U.  (i.  Uwl.  Surv.,  Baltimore,  Md.,  Geologic  sheet.     1892. 

Cretaceous.     Maryland. 
Potomac.  I'hler.    Md.  Amd,  Sci.,  Trans,,  vol.  i,  p.  194.     1892. 

Cretaceous.     Maryland. 
Potomac,  McGee,  Williams  and  Darton.     Int.  (Tong,  of  G«oI.,  5th  Sess.,  pp.  237-239, 
■j^-lfl.     J893. 

>us,     Maryland,  District  ot  Columbia,  auAVvr^vii*. 
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Potomac,  Williamfl  and  Clark.    Maryland;  Its  Resources,  Industries,  and  Institu- 
tions, pp.  74-75.     1883. 

Cretaceous.     Maryland.    Included  in  Lower  Cretaceous. 
Potomac,  Darton.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folios  Nos.  13,  23.     1894, 
1896. 

Cretaceous.     Virginia  and  Maryland. 
Potomac,  Ward.     U.  8.  Geol.  Surv.,  15th  Ann.  Rept.,  p.  318.     1895. 

Cretaceous.    Atlantic  Coastal  Plains.    Includes  James  River  series,  Rappahannock, 
Mount  Vernon,  Aquia  Creek,  Iron  ore,  and  Albirupean  series. 
Potomac  formation,  Bibbins.    Johns  Hopkins  Univ.  Cin?.,  vol.  xv,  pp.  17-18.     1895. 

Mesozoic.    Maryland. 
Potomac,  Darton.     U.  S.  Geol.  Surv.,  Bull.  No.  138,  pp.  125,  162.     1890. 

Cretaceous.    Atlantic  Coastal  Plain. 
Potomac,  Uollick.    Science,  new  ser.,  vol.  iv,  p.  571.     1896. 

Cretaceous.    Rhode  Island  and  Maryland. 
Potomac,  Ward.    Science,  new  ser.,  vol.  iv,  pp.  757-760.     1896. 

Cretaceous.    Atlantic  Coastal  Plain. 
Potomac,  Gilbert.    Science,  new  ser.,  vol.  iv,  pp.  875.     1896. 

Cretaceous.    Atlantic  Coastal  Plain. 
Potomac,  Marcou.    Science,  new  ser.,  vol.  iv,  p.  945.     1896. 

Juratrias,  Cretaceous.    Atlantic  Coastal  Plain. 
Potomac,  Hill.    Science,  new  ser.,  vol.  iv,  p.  918.     1896. 

Cretaceous.     Atlantic  Coastal  Plain,  Texas. 
Potomac,  Fontaine.     U.  S.  Geol.  Surv.,  Bull.  145.     1896. 

Cretaceous.     Virginia.     Exacrt  syn.  Neocomian. 
Potomac,  Marsh.    Science,  new  ser.,  vol.  iv,  p.  805.     1896. 

Cretaceous.    Atlantic  Coastal  Plain. 
Potomac,  Marsh.     Am.  Jour.  Sci.,  4th  ser.,  vol.  ii,  pp.  436-437.     1896. 

Maryland.    Part.  syn.  Alantosaunis. 
Potomac  group,  Clark.     Md.  Geol.  Surv.,  vol.  i,  p.  156.     1897. 

Cretaceous,  Jurassic(?).     Maryland.     Includes  Raritan,  Patapscu),  Arundel,  and 
Patuxent 
Potomac  formation,  Stanton.    Jour,  of  Geol.,  vol.  v,  pp.  587-592.     1897. 

Cretaceous.    Included  in  Lower  Cretaceous. 
Potomac  marble,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  56.     1890. 

Triassic.     Arkansas. 
Potomac  marble,  Clark.     Md.  (ieol.  Surv.,  vol.  ii,  p.  171.     1898. 

Triassic.     Maryland.     Included   in   Red  beds,  Newark  formation.     Kxai't  syns. 
Potomac  breccia,  and  Calicro  rock. 
Potosi  limestone,  Keyes.     Mo.  Geol.  Surv.,  vol.  vi,  p.  331.     1894. 

Cambrian.     Missouri.    Included   in  St.  Francois  limestone,  Ozark  serien.     Part, 
syns.    Jefferson  City  limestone  and  Moreau  sandstone. 
Potosi  limestone,  Winslow.     U.  S.  Geol.  Surv.,  Bull.  No.  132,  p.  17.     1896. 

Missouri. 
Potosi  rhyolite  series,  Cross.     U.  S.  Geol.  Surv.,  (ieol.  Atlas  of  U.  S.,  Folio  No.  57. 
1899. 

Tertiary.     Colonulo. 
Potsdam  sandstone,  Emmons.     N.  Y.  Geol.  Surv.,  2d  Ann.   Kept.,  pp.  214-215. 
1838. 

Cambrian.    New  York. 
Potsdam  sandstone,  Mather.     N.  Y.  Cieol.  Surv.,  5th  Ann.  Kept.,  pp.  101-103.     1841. 

Cambrian.    New  York. 
Potsdam,  Conrad.     Phil.  Acad.  Nat.  Sci.,  Jour.,  vol.  viii,  p.  2^^.     1842. 

Lower  Silurian. 
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OtMlain  Bandalooe,  Ruimoiia.     <iiyi1.  of  N.  V,,  \,t.  ii,  y\i.  10S-ia<i,  177,  SfIA,  ail,  380, 
I  377.     1842. 

■  ]'aIeDHiic.     New  York.     Ini'liiiliol  in  New   Ywk  TtWisilion  Bj-stcm,  ('luuni>lain 

■  _         group. 

H^DtMiiim  tuiulHlone.  Voniixeiii.     (imil.  nf  K.  V.,  pt.  JU,  pp.  S»-2».     IM2. 
W     PhIimixoIi',     Npw  y<irk.     Incluiteii  in  Nt>W  Yurk  ayitteui.     Iiurluiliw  I'liL^lani  nnit 
KM«i!ville mndaloDe,  No,  I,  I>muii»ylviuiui  Survn)*. 
rotMlwn  MmlHonc,  Malher.    (irul.  nf  X.  Y.,  pt.  i,  jip.  418-421.     1K4:J. 

pAleoxoic.    New  York.     Included  hi  ChatD)dain  ilivitdun. 
Potedaui  Bumlilaue,  Hall.     GpoI.  uI  S.  Y,,  pt  iv.  4lh  tieol.  IJist.,  pp.  IH,  27.      IS43, 
PaleoEoic     New  York.     Indudixi  in  New  Ynrk  ayMtt'^iii.     BxiicI  h.vii.  No.  I,  lVm> 
Mylvania  Kurvey. 
ilhlbdam  laiidBtoiie,  Kuiiuoiui.     Aicrit'.  of  N.  Y.,  vol.  t,  }>p.  IIT-Ilit.     lH4ii. 
I     New  York.     Iiicliuled  In  Cbiuupluin  division  nf  Ke«  York  systom. 
fCitadaiii  ieini)t<t<iii«',  Mnrmy.     C»a.  Ucol.  Siirv,.  Kept,  uf  Ptok-,  pfi.  1M7~-4K.      ltt4H. 

]Pot»laiii  Httidsloriiw,  Fostt-r  luid  Whilncy.     Re]>l.  on  tiwil.  ii(  Ijtitt!  SupErinr  lifet, 

pi.  ii.  p.  1I«.  SfMM-lRi  SfH...  Mar.  IN51.     Kx.  YUm:  No.  J.     IS.SI. 
.    l^ij  Sii[>(tritir  reiiiuii. 

■folatlnni  lundstiintv  Foster  nixl   \Vliitn.\v.     .\m.  Jour.  fci..  L'd  n-r.,  ml.  jtvli,  p.  111. 
Alwinul,     IS.'vl. 
Slinrian.    Mii-liiguii. 
i'Potadaiii8UiiIst<iii«,  Hall,     lowii  (in.!.  Siirv..  vui.  i,  |rf.  i,  iiji.  47-4K.     18ft!<, 

C^niViriun.     Iowa, 
ItaUidam  MndMUiue.  Wliittii-y.     Inwu  (icnl.  Siirw,  vol.  i.  pt.  i.  pp.  ;!L'K~:t3I.     MiSi.-.  h 
■•   CatnbriHn,  Idwk.  ^H 

TaUoliuii  SHidslonp,  Mii;ii.Hril.     Am.  .Ii.iir  S.i,,  ai  m-r,.  vnl.  xxxii,  p.  L'I«.     1881.  ^^| 

Silurian.     Texas. 
Potsdain,  Hall.     Am.  Jour.  Sci.,  2il  ser.,  vol.  xxxi,  p.  222.     1R61. 

VeniioDt. 
Potsdam  samiatone,  Hayiien.     Am.  Jour.  S»i.,  2<1  ner.,  vol.  xxxi,  p.  2:53.     1861. 

tellurian.     South  Dakota. 
PoUdam   Handstoue,  Alarcoii.      Bustou.     Knr.   Nat.   Hiet.,  Prof.,  vol.   viii.    I861-b'2, 
pp.  241-242.     1861. 
Vermont  and  Canada.     Im-ludeii  in  Upper  Taconio  of  Marc-uu. 
Potadam  sandetonu,  Hiti'liax'k.     (ieol.  of  Vt.,  vol.  i,  pp.  264-266.     1861. 

I^leozuii'.     Vermont.     I[i<:hiiled  in  Potsdam  jieriod. 
Potedam   MindHtone,   Whitney.      Kept,  on   Upj)er  UiHeiwippi    Lea<l   region,  p,   140. 
1862. 
Cambrian.     Wieconsin,     Kxat't  pyn.  Lower  Mndstune. 
Potsdam,  Billings.     Am.  Jour.  Sei..  2il  Her,,  vol.  xxxii,  pp.  100-105.     1862. 

j^ilurian.     Vermont. 
PolHdam  sandstone,  Haydeti.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxili,  pp.  68-79.     1862. 

Silurian.    Soutii  Dakota. 
PotiKlam  aandslone,  Hayden.     Am.  Ptiil.  .Sol-.,  Trans.,  new  ser.,  vol.  xli,  pp.  36-38. 
1863. 
Cambrian.     Ulack  Dills.     Jndude"!  in  I^wer  Silurian. 
Potsdam,  Mall.     Regents  Tniv.  of  N,  V.,  16tli  Ann.  Rept.,  pp,  210-220.     1863. 
Silurian.    Lake  Superior  rejEion,  Misriseippi  Valley.     Included  in  Lower  Silurian. 
Includes  lj>wer  sandstone  of   lp|»er  MJFsisi'ippi  Valley,  Second  saniUtone, 
Third  MoKiiesisn  limestone.  Third  sandstone, Hnd  Fourth  Magneeian  limestone 
of  .Missouri. 
Potsdam  uroup,  Chapman.     Can.  Iii'st.,  new  ser.,  vol.  viii,  pp.  18e.Tl90.     1863. 
Camlirimi-     t-aniida.     Ini-lndtil    in    Ijiwer  Sdurian.     Includes   Be«uhariiois  anJ 
'atit  1(1^1  i'ltiia  foriiiatioiL'i. 
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Pbtsdam  group,  Logan.    Can.  Geol.  Sun.,  Kept,  1843-4J.S,  pp.  87-109.     1803. 

Cambrian.    Canada.    Included  in  Lower  Silurian. 
Potsdam  sandstone,  Winchell.     Am.  Jour.  Sci.,  2d  tier.,  vol.  xxxvii,  pp.  226-232. 
1864. 

Silurian.     Wisconsin. 
Potsdam,  Buckley.     Prelim.  Kept,  on  Geol.  of  Texas,  pp.  l(>-22.     1866. 

Cambrian.    Texas. 
Potsdam  sandstone.  Cook.     Geol.  of  N.  J.,  pp.  71-89.     IWW. 

Cambrian.    New  Jersey. 
Potsdam  san<lstone.  Perry.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xlvii,  p.  344.     1869. 

Silurian.     Vermont. 
Potsdam  group,  Safford.     Geol.  of  Tenn.,  by  Safford,  pp  182-226.     1869. 

Silurian.    Tennessee.     Includetl  in  Lower.Sihiriau.     Includes  (.k^oee  <*onglonierate 
and  slates,  Chilhowee  sandstone,  and  Knox  group. 
Potadam  sandstone.  White.     Iowa  Geol.  Surv.,  vol.  i,  pp.  171-172.     1870. 

Cambrian.     Iowa.     Included  in  Primordial  grouj)  of  I^wer  Silurian. 
Potsdam  group,  Richardson.     Can.  (ieol.  Surv.,  Rept.,  1866-69,  pp.  120-1:^.     1871. 

Cumbrian.     Canada.     Included  in  Lower  Silurian. 
Potsdam  sandstone.  Brooks.     Am.  Jour.  S<*i.,  3<l  ser.,  vol.  iv,  j»p.  22-26.     1872. 

Cambrian.    New  York. 
Potsdam  sandstone,  Irving.     Wis.  Acad.  Sci.,  Tranw.,  vol.  i-ii,  1870-72,  pp.  129-137. 
1872. 

Wisconsin. 
Potsdam  sandstone,  Eaton.     Wis.  Acad.  Sci.,  Trans.,  vol.  i-ii,  1870-72,  \y.  125.    1872. 

Wisconsin. 
Potsdam  sandstone,  Winchell.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Ann.  liept.,  1872, 
pp.  (>8-80.     1873. 

Silurian.     Minnesota. 
Potsdam,  Lower,  Ford.     Am.  Jour.  Sci.,  3d  ser.,  vol.  vi,  p.  134.     1873. 

Cambrian.     New   York.     Exact  Hyn.   Olenellus  or  (ieorgia  slatt^H  of   Vermont, 
Olenellus  limestones,  and  Labrador. 
Potsdam  sandstone,  Eaton.     Am.  Jour.  Sci.,  .'^1  ner.,  vol.  v,  p.  44(5.     1873. 

Cambrian.     Wisconsin. 
Potsdam,  Newberry.     Ohio  Geol.  Surv.,  vol.  i,  pt.  i,  pp.  58,  112.     1873. 

Silurian.    Ohio. 
Potsdam  sandstone,  Winchell.     Rept.  of  a  Reconn.  of  the  Black  Hills  by  Capt.  Lud- 
low, pp.  63-64.     1875. 

Cambrian.    South  Dakota. 
Potsdam  sandstone,  Irving.     Am.  Jour.  Sci.,  3d  ser.,  vol.  ix,  p.  441.     1875. 

Cambrian.    Wisconsin.    lnclude<l  in  Prinionlial. 
Potsdam  sandstone,  Fontaine.     Am.  Jour.  Sci.,  M  ser.,  vol.  ix,  pp.  :W7-3^W,  419-421, 
424.     1875. 

Cambrian.     Viiginia. 
Potsdam,  Prime.     2<l  Pa.  Geol.  Surv.,  Rept.  D,  pp.  5-7.     1875. 

Cambrian.     Pennsylvania.     Exa<*t  .syn.  No.  1. 
Potsdam,  liotchkiss.     A  Geogr.  and  Political  Suniniary  hi  Virj^inia,  \).  22.     1876. 

Cambrian  and  Ix)wer  Silurian.    Virginia.     Kxa<t  nyns.  Primal,  Formation  No.  i, 
Rogers. 
Potsdam,  Smith.     Ala.  Geol.  Surv.,  liept.,  1875,  pp.  13,  132,  173.     lS7tJ. 

Cambrian.    Alabama. 
Potsdam  sandstone,  Chamberlin.     Gef)l.  of  Wis.,  vol.  ii,  pj).  257-267.     1877. 

Lower  Silurian.     Wisconsin.    Includes  Madison  sandntone  and  Men<lota  limcHtone. 
Potsdam,  Prime.     Am.  Phil.  Soc.,  Pnjc.,  vol.  xvi,  p.  248.     1877. 

Pennsylvania.    Exact  syn.  No.  1. 
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Potadftin,  Kmmons.    U.  B.  Geol.  KzpL  of  -tOth  Panllel,  vol.  ii,  p.  S43  et  oeq.     1877. 

CBinUrmn      I'Uh. 
rotridain  saniisloiip,  Prime.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xv,  p.  262.     1878. 

Cnmbriaa      Pi^nnHylvaiiia. 
PotBdam,  Prime,    ai  Pa.  G»j1.  Surv.,  Kept  D",  pp.  7-10.    1878. 

Cambrian.     Pennsylvania.     Exact  ayn.  No.  1. 
Potalam,  Ivn'llLcli.    I'.  S.  (ieol.  and  Oeog.  8nr\'.  of  Terr.,  11th  Ann.  Sept.,  pp.  TO, 
101,118.     187tl. 

Silurian.     Wyoming. 
Fiitnluiu  flaniUIoni'.  WmlRwortli.     Htin-anl  V<A\.  Miui.  Comp.  Zool.,  Bull.,  vol.  vii, 

lSft>->iS4,  1.,  60.     1880. 
Polmlatii  ^iandsiom>,  Newton.    (Ieol.  of  Black  HiIIb.  pp.  80-107.     1880. 

Cumbrian.     Sotith  l)akolu. 
Volsdiiiii  flaiicletoue,  Stmng.     Ueol.  ol  Wia.,  vol.  iii,  pp.  395-397.     1880. 

Cambrian.    WUconain     Inrludes  Madison  aandaUiae  and  Mendota  liDtestone. 
Putadam  aandytone,  Whittlesey.     Geol.  of  Wib.,  vol.  iii,  p.  220.     1880. 

Cambria:i.    WisLiiiiHin. 
PutBdam,  Hall.    2d  Pa.  tieoi.  Surv,.  Bept.  C»,  pp.  38-46.    1881. 

Cambrian.     Pennsylvania.     Exact  syn.  Rogera'e  Primal. 
Potedani  group,  Miller.    Cin.  Soc.  Nat.  Iliirt.,  Jour,  vol.  iv,  no.  iv,  p.  267.     1881. 

Ordovician. 
Potedam   Piatt.     2<l  Pa.  (ieol.  Surv.,  Rept.  T,  p.  51.     1881. 

Cambrian.     Pennnylvania. 
Potsdam  sandstone,  Winchell.     Minn.  (ieol.  anil  Nat  HisL  i4urv.,  10th  Ann.  B«pt, 
pp.  123-l:W.     1882. 

Minnesota. 
Polwlam  aandatone,  Woo8t«T.     (ieol.  of  Wis.,  vol.  iv,  pp.  109-123.     1882. 
"Hmliriiin,  Wkon^in 

.if  WiK,  vol.  iv,  |)[..  :iH-tM.     1BK2. 


lif'pt.  C,  [ip.  1+4-160.     IS83. 
lyii,  IViuial  slati*  of  ltogen>. 
Uirv.,  R..pt.  I)>,  pi.  ii,  p]..  l>9-i:«l,      IHKi 
lyn.  N.>.  1. 

Kc]'l-  1>".  !>'-  i.  I'l'.  20.S-214.     18H:i. 
lyn.  X...  1. 
,  vol,  i.  p.  119,     ]HXi. 

<;e.)l.  and  Nat.  HiHt.  Snrv.,  Final  Uepl.,v.; 
If-.l.  itii.l   Nat.  Hi-^l-  Snrv.,  Final  KepL,  \o 


rut.--lain  KHiup,  Cami.lK'll,     Tlu;  VirKlniaH,  v..l,  vi,  ]..  ttH.     188ft. 

Cambriuii.  Viiviiiiii. 
rritwlam  Kr""p.  ('Hini'lfll.      Am.  Joiir.  Si-i.,  ;irl  s,-r.,  vol.  xxiic,  pp.  470-474,     ISSS. 

Ciiiiihrian,     Vir^-inia, 

,I..i.r.  ,S-i,,  :(.!  ^,T.,  vi.l.  xxsi,  pp.  12.S-I32,      1«86. 
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Potsdam,  Dwight    Am.  Asboc.  Adv.  8ci.,  Proc.,  vol.  xxxiv,  p.  204.     1KK6. 

Oambriaii.    New  York. 
Potsdam  sandstone,  Upham.     Minn.  (ieol.  an<l  Nat.  Hist.  Siirv.,  Final  Kept.,  vol.  ii, 
pp.  117,  157.     1888. 
Cambrian.    Minnesota. 
Potsdamic,  Hitchcock.     Boston  Soc.  Nat.  Hist.,  Pixx'.,  vol.  xxiv,  1K88-90,  p.  ;J7.     1888. 
Potsdam  group,  Miller.    N.  A.  Geol.  and  Pal.,  p.  29.     1889. 

Potsdam,  Winchell.     Minn.  Geol.  and  Nat  Hist.  Surv.,  17th  Ann.  Kept,  pp.  49-56. 
1889. 
Minnesota. 
Potsdam  sandstone.  Hall.     Minn.  Acad.  Nat.  8ci.,  Bull.,  vol.  iii,  p.  Ki5.     1889. 

Cambrian.    Minnesota. 
Potsdam,  Walcott     U.  S.  Geol.  Surv.,  Bull.  No.  87,  pp.  113,  180,  202,  214,  217,  244. 
1891. 
Cambrian.    Lake  Superior,  Rocky  Mts.,  Texas,  Appalachian  region.     Included  in 
Upper  Cambrian. 
Potsdam  sandstone,  McGee.    TJ.  S.  Geol.  Surv.,  11th  Ann.  Kept.,  pt.  i,  p.  333.     1891. 

Cambrian.    Iowa. 
Potsdam  sandstone,  Hall  and  Sardeson.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  335.     1892. 

Cambrian.    Minnesota.    Included  in  Upper  Cambrian. 
Potsdam,  Prosser.    Geol.  Soc.  Am.,  Bull.,  vol.  iv,  pp.  108,  110.     1893. 

Cambrian.    New  York. 
Potsdam  sandstone,  Darton.     N.  Y.  State  Geol.,  13th  Ann.  Kept.,  pp.  410-417.     1894. 

Cambrian.    New  York. 
Potsdam  sandstone,  Cushing.     N.  Y.  State  Cieol.,  13th  Ann.  Kept.,  i>p.  478-479.    1894. 

Cambrian.    New  York. 
Potsdam,  Cushing.    Geol.  Soc.  Am.,  Bull.,  vol.  vi,  p.  287.     1895. 

Cambrian.    New  York. 
Potsdam,  Udden.     U.  S.  Geol.  Surv.,  17th  Ann.  Kept,  pt.  ii,  p.  8:^9.     1896. 

Cambrian.    Illinois. 
Potsdam  sandstone,  Cushing.    N.  Y.  State  (xeol.,  15th  Ann.  Kept,  vol.  i,  p.  510.    1897. 

Cambrian.    New  York. 
Potsdam  sandstone,  Buckley.     Wis.  Geol.  and  Nat.  Hist.  Surv.,  Bull.  No.  4,  Econ. 
ser.,  No.  ii,  pp.  167-248.     1898. 
Cambrian.    Wisconsin. 
Potsdam  sandstone,  Wadsworth.     Am.  Inst.  Mg.  Engrs.,  Trann.,  vol.  xxvii,  p.  683. 
1898. 
Cambrian.     Lake  Superior  region. 
Potsdam  formation,  Walcott.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  225.     1899. 

Cambrian.    Wisconsin. 
Potsdam  sandstone,  Salisbury  and  Atwo<xl.     Wis.  Geol.  and  Nat.  Hist.  Surv.,  Bull. 
No.  5,  Ed.  ser.,  no.  i,  pp.  27-31.     1900. 
Cambrian.    Wisconsin. 
Pottawatomie  formation,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  iii,  pp.  ^)2-93,  SH. 
1898. 
Carboniferous.    Kansas.     Included  in  Upper  Coal  Measures.     Includes  (tamett 
limestones.  Lane  shales,  Iowa  limestones,  Thayer  shales,  and  Erie  limestone. 
Cotters  Clay  formation,  Rogers.     N.  J.  Geol.  Surv.,  Final  Kept,  pp.  179-186.     1840. 

Cretaceous.    New  Jersey. 
lottery  shale,  Wheeler.     Mo.  Geol.  Surv.,  vol.  ix.  Sheet  Rept.,  No.  2,  p.  (i5.     1896. 

Oarboniferous.    Missouri.    Included  in  Coal  Measures. 
^ottatown  shale,  Lyman.    2d  Pa.  Geol.  Surv.,  Final  Ke[)t.,  vol.  iii,  pt.  ii,  pp. 
2607-2608.     1805. 
Juratrias.    Pennsylvania.    Included  in  New  Red. 


iN'lHTH    AMKBlrAN    OEOLOOIC    KURMATION    NAMKS.        (fni-llig 
He  tvnglontnrsli'.  Ashhunier,     Am,  I'hil.  Sw,.  I'lw,.  vol.  xvi,  pp.  530, 53S. 
J877, 
QirbonifLToti&    PauuylvaQia.    iDcludo)  in  I'Jvdmont  isndHUine,  KoiuiwIin  Rim  , 
coal  tieriefl.     Exact  syoi^.  Sum),  Millslnae  grit.  ^ 

DttsvillKCmglomttrAte,  StevetiBon.    2cl  Pa.  Ueol.  Surv.,  Kept.  K<.  pp.  01-95,    ItOtM 
<3ftrlK>nifprou».    Pp-iuutylvania.     Kxactayn-  fierai.  ^ 

BtMvlll.- (imglomenit*,  Piatt.     2d  Pa.  Geol.  filirv.,  Rt-pt.  H',  pp.  xiK--sxvi.    I87T. 
SiPottevillt!  I'laiKbrnemti;,  Wt'veiwm.    2d  Pa.  Geol.  Sun-..  Ilept  K",  pp.  44-W.    187S 

CarhiinifomuH.    PcniiwylvaHia.    Exact  cyn.  Soml. 
;Po«Bville  pon|tl..iuPniti',  Aalibnrner,    2d  Pa.  Geol.  Rurv.,  Rept.  F,  pp.  lai-IiM.    18TH. 
.    CarbuniferouE.     Pennsylvania,     Exact,  syii.  Senil  conglnini-rate. 
^tteville  coiiglonierst*.  Chance.    •l-\  Pa.  (Ji-ol.  Piirv,,  Kept.  V.  pp.  3l-:M.     1K79. 
CftrbuniferiHW.      Pritn:>>'lvania.      Incliidee  Homewood  sandstone,   Mercer 
Connixiueneegj  ng  HandFtone.     Exact  syn.  No.  13. 
Pottaville.  ChauM<.     2i]  Pa.  Hen].  Surv.,  Rept.  V.  pp.  &B-63.     1880. 

CarlKmitisrons.     Pennsylvania. 
Pottm-ille,  Aahbnmi^r.    2d  1*8.  <;«ol.  ^im-.,  Kept.  R,  pp.  49-S2    1680. 
OarbonirtTCius.     Pennsylvania.     Inctmles  JoUnwui  River  BandHlone,  Kinsua  CnA 

Bandeloutr,  and  Oiean  («iiglomerate.     Exact  iiync.  BenU,  Mitletone  Knt. 
lttevill«:,  White.     2d  Pa.  Ueol.  Sun..,  Kept,  t)',  pp.  6S-(i&.     1881. 
Oarbuiiiferons.      Pennsylvania.      Includes  Homen-ood  sandstone,   Mercer  KToajt, 
Connnqueneasing  group,  and  Sharon  group.     Kxatl  syn.  No.  12. 
ifbtrtvillo  conglomerate,  White,    2d  Pa.  iJeol.  Surv.,  Bopt.'ti',  pp.  *>-5S.     1K81. 
''    Carl w 111 teroQ.".     Pennsylvania.     Exact  syu.  No.  12. 
Pitt^vllli',  Piatt,    2.1  P*..  (ieol.  Suri-.,  Kept.  H*  pp.  xxxni-xssiv.  ,  IS81. 

r  i:i..(iifrTniiB.     Pennsylvania.     EKact«yii.  No,  12. 
I',, II-,  iiir,  ,-;tevenBoo.     2d  Pa.  (ieol.  Surv.,  Kept,  T,  pp.  G5-«T.     ISfK!. 

.■,iri,..[iii.'iMns,     I*eni.^vlviiniH, 
Pottaville,  Oarll.    2d  Pa.  Geol.  Surv.,  Kept.  1*,  pp.  18&-189.     1883. 
Carboniferous.    Pennsylvania.    Includes  Johnsons  River  rock,  Kibzua  Creek  sand' 
stone,  and  Olean  conglouterate.     Exa»;t  syn.  No  12. 
Pottaville,  White.     2d  I'a.  Ueol.  Surv.,  Kept.  T",  pp.  69-73.     1885. 
Carboniferous.    Pennsylvania.     Includes  Homewood  (Johnson  River)  aaudslooe, 
Connoquenesaing  ( Kinzua  Creek )  sandstonee,  and  Sharon  congloiuerale. 
Pottaville  conglomerate,  .\shhnrner.     2d  Pa.  Geol.  8urv.,  Rept,  R',  p.  3fl9.     1885- 

Carboniferous,     Pennsylvania.    Exact  Hyn.  No.  12. 
PottBville  conglomerate,  Winslow.     2d  Pa.   Geol.   Surv.,  Ann.   Rept.,  1886,  pt  iv, 
pp.  13.'57,  131(3.     1887. 
Carl>oniferous.     Pennsylvania,     Exact  syn.  No.  12. 
Pottaville,  Carll.     2d  Pa.  Geol.  Surv.,  Rept.  I',  pp.  111-112,  126-128.     1890. 

Carboniferous.     Pennsylvania. 
Potlsville  conxlomerate.  White.    U,  S.  (!eol.  Surv.,  Bull.  No.  65,  p.  17B,     18fll, 
Carboniferous,    Ohio.  Pennsylvania,  West  Virginia.    Included  in  Homewood  Mii<)' 
stone,   Mercer  group,   Connoquenesaing  sandstone.  New  River  Coal  groap, 
an<l  Sharon  conglomerate. 
Pottsvitle  conglomerate.  White.    Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p,  190.     1892, 

llpjjer  CarlKiniferous.    West  VlT^finia, 
Pottsville,  Williams  and  Clark.     Maryland.     Ita  Reaonrcee,  InduBfariea,  and  Institu- 
tiona,  p.  72.     18H:i, 
Carbonifenius.    Maryland.     Part,  syn.  No.  xii. 
Poltsville  i-o[igl(imerate.  Smith.     2d  I'a.  Geol,  Surv.,  Final  Rept.,  vol.  iii,  pti,  PE^ 
1853-1856,  194»-1«51  etse<i.     1895, 
Carboniferous.     Pennsylvania.     Exact  syn.  No.  xii. 
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Pottsvi lie  conglomerate,  D'lnvilliere.     2dPa.  Geol.  Surv.,  Final  Rept.,vol.  iii,  pt.  i, 
pp.  1857-1915.     1895. 
Carboniferous.     Pennsylvania.     Includes  Homewoo<l  or  Johnson  River  sandstone, 
Conn(K{uenes8ing  or  Kinzua  sandstone,  and  Sharon,  Olean,  or  Garland  con- 
glomerate.    Exact  syn.  No.  12,  Serai  conglomerate  of  Rogers. 
Pottsville  formation,  Clark.     Md.  (Jeol.  Surv.,  vol.  i,  pp.  150,  185-186.     1897. 

Carboniferous.     Maryland.     Exact,  syn.  Blat»k water  formation. 
Pottsville,  Clark.     Md.  Geol.  Surv.,  vol.  ii,  p.  208.     1898. 
Carboniferotis.     Maryland.     Include*!  in  Coal  Measures. 
Pottsville  conglomerate,  White.     \V.  Va.  Geol.  Surv.,  vol.  i,  p.  202.     1899. 

Carboniferous.     West  Virginia. 
Pottsville,  Clark.     Md.  Gaoi.  Surv.,  vol.  iii,  p.  100.     1899. 
Carboniferous.     Maryland.     Included  in  Coal  Measures. 
Pottsville  fonnation,  White.     U.  S.  Geol.  Surv.,  20th  Ann.  Rej)t.,pt.  ii,  pp.  755-8()5. 
1900. 
CarI)oniferous.     Pennsylvania.    Includes  Clark,  Quinnemont,Sewell,  and  L<K>kout 
formations,  and  Fayette  sandstone. 
Pottsville  formation,  0*Harra.     Md.  Geol.  Surv.,  Allegany  County,  p.  118.     1900. 

Carboniferous.     Maryland. 
Pougrliquag  limestone  and  quartzite,  Dana.     Am.  Jour.  Sci.,  8(1  ser.,  vol.  iii,  pp.  252- 
253,  255.     1872. 
Silurian.     New  York. 
Powelton  shale,  White.     2<1  Pa.  Geol.  Surv.,  Rei)t.  T*,  p{).  61-(>2.     1885. 

Carboniferous.     Pennsylvania. 
Poxono  Island  shale.  White.     2d  Pa.  (iwl.  Surv.,  Rept.  G«,  pp.  145-147.     1882. 

Silurian.     Pennsylvania.     Includetl  in  Upper  Helderhurg  or  No.  vi. 
Poxono  Island  shale  and  limestone,  Lesley.     2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  ii, 
pp.  934-935.     1892. 
Silurian.     Pennsylvania.     Included  in  No.  vi. 
Poxono  Island  shale,  Weller.     N.  J.  Geol.  Surv.,  Rept.  18iH),  pp.  b-i\.     1900. 

Silurian.     New  Jersev. 
Prairie  Bluff  limestone,  Winchell.     Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  x,  j).  fK).     1850. 

Cretatreous.     Alaliama.     Include<l  in  UpiKir  Cretiiceous. 
Prairie  d'Ane  or  White  Clay  till,  Hill.     Ark.  Gck)1.  Surv.,  1888,  vol.  ii,  pp.  32-33. 
1888. 
Poet-Tertiary.     Arkansas. 
Pre-Meridian  series,  Rogers.     Geol.  of  Pa.,  vol.  i,  pj).  107,  i:^>-137,  272  ct  stMj., 
vol.  ii.  p.  754.     ia58. 
Silurian.     Pennsylvania.     P^xact.  syn.  l^)wer  HclderlK^rg. 
Preston  Inxls,  Hill.     Geol.  Soc.  Am.,  Hull.,  vol.  v,  p.  302.     1894. 
Cretweous.     Texas.     Include<i  in  Washita  divi.«ion.     Includes   Duck  Crock  and 
K.'amitia. 
Price  sandstone,  ('«mpl)ell.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  pp.  171,  177.     1HW4. 

Lower  CarlKjniferous.     Virginia.     IncrluthMl  in  Pocono. 
Price,  Campbell.     U.  S.  Geol.  Surv.,  (Jcol.  Atla.s  of  \\  S.,  Folio  No.  2«).     \Hm. 

Carlxmiferous.     Virginia  and  West  Virginia. 
Price  eandstone,  Campljell.     U.  S.  Geol.  Surv.,  Geol.  A{\Ri*  of  V.  S.,  Folio  No.  44. 
1897. 
Carlx)niferous.     Virginia  and  W^ est  Virginia.     Kxactsyii.  No.  x,  Montgomery  grit«. 
Primal  series,  Rogers.     Am.  Jour.  Sci.,  1st  ser.,  vol.  xlvii,  j).  155.     1S44. 
I^rimal  series,  Rogers.     Geol.  of  Pa.,  vol.  i,  pp.  104,  122-123,  150-207  ct  sc<i.,  vol.  ii, 
p.  751.     1858. 
Cambrian.     Pennsylvania.     Part.  syn.  Pot.sdam. 
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Primal,  Walcott    U.  &  G«ol.  8arv.,  BolL  Na  81»  ppw  196^  »1, 188.    1801. 

OunbriMi.    Appalachian  regioo. 
Frimedidial  tmea,  Rogera.    Am.  Jour.  Sd.,  ial  aer.,  voL  zMi,  p.  188.    1844. 
Silurian.    Indmlea  Pentameroa  and  CSalaklU  ahaly  Itmeatona  and  Orkkany 
stone. 
Princaioa  conglomerate.  OampbelL    U.  &  Geol.  Soir.,  GeoL  Atlaa  of  U.  a,  fbfio 
Nik  26.    1896. 
C>irix>niferoiia.    Viiginia  and  West  Yiiginia. 
Prim^eton  conglomerate,  Campbell  and  MendenhalL    U.  8.  GeoL  Snrr.,  17th  Aan. 
Kept,  pt  ii,  p.  489.     1H96. 
iteboniferouB.    West  Virginia.     Indudcd  in  No.  zii  of  Rogen,  Onqgloaiente 
aeri«8  ol  Fontaine. 
Princetiui  congkNnetale,  Campbell.    U.  &  GeoL  8wt.,  GeoL  Atlaa  of  U.  a.  Fofio 
Nik  44.    1807. 
Ou^Mniferooa.    Viiginia  and  Weil  Viiginia.    ftit.  qnia,  Nol  zi,  GnaobrierriMle 
Rogeim. 
Frocnflaalna  beds,  CV>pe.    U.  &  OeoL  and  Gcog.  8wt.  of  Tbrl,  toL  t,  pp.  5141 
1$7». 
TVrtiary.    Inelndeil  in  Loop  Fork. 
Ptoctor  Umeetone,  Keyes.    Mo.  GeoL  Sorr.,  t^  ¥i»  pi  SSL    18M. 

Cambrian.    Mweonfi    Indnded  in  Gaaronade  fiaaaalOBe^  Qutak  anriaa. 
Ptodncial  hmwtone^  Oven.    GeoL  Rccona.  8lale  of  Iwihwa,  BaglL  m  1887,  p  21 
1H58L 
Indiana.    lnclod««l  in  SabrarbonifntMBt  liaaertoMa. 
Pl<odacinp#  coal  nMaranMi.  Vpper  and  Loiwer,  Bog^nL    CtaoL  of  I^  t^  it  P*  ^ 
l;!t5<L 
OirUnufien^HL    IVnnavhrania.     Indnded  in  Scial  anriaa. 
IVyliu-iive  iki^Mbmrvcjk  I'pi^r.  StewnsiHi.     Al  ft.  Geol.  Snrr..  Rept.  K.  pp.  57-"^ 

CjirU»K;tVrv*ifc«v    lVrin*yI\*an!dL    IiK*lu«.ie$  Wttynetsbarc  :>and8toDe,  Great  linwstoi** 

IV-^-iiK-tix  e  ^^ru"*^    I^'ptvr.    >:t'wc;!*>n.     :?«l  IV  ^.nPoL  Sorr..   Repc.   K*.  pp.  3i>-^ 

is::. 

V'arlv*ii::fruL>.     tVan#yl\>iRia.     Iaoiii«irt?  W;ftyQ«tfbitre  Mmistoaie  and  limcsti?^' 
vJr^T*:  !::;i«"stot:^».  Fisfh^vc  "im^sc^n**.  An«i  Re«l!*tooe  liniet^^e. 
lVNlMvc:\e  ^ne^    lower.    Srev^nsjon.     :ld  EV  i.n!v»I.  Sttnr.,   Repc.   K\  pp.  73^*^ 

■>::. 

i,'a '•'N  i :  •.  :e r»j ( ls     IV ti t^s^v  ! va n : a  dn«  ?  W t-jt  Vi r^t i ia.     I ocimiiK  Mahoauur  aamiatu*  ^'^ 
F'wtvr:  !  -tv^'T^.  xrii:  l>^Htni*»iit  sai^isfti.^ne    =T:oiKt4a.-. 
IVt-'iifi^^'  >frie'S.  L''>*vr.  W>i:e.     'M  IV  ^it^M.  >urv..  Kept.  ^^.  pp.  27—31.     Wr 
Carvs  L*::Vr»  Jia^     lVci:::i>  !^-d:;:a.     Iri»'tu»:t?*  Kr«?rort  or  Butler  tiamletmie  ami  lii 
>t.i:»:.  K:::u::-::::i:  si::i:sr  ric.  i:'«*  bVrT«:ef»'uai  linitwo^oe. 
l>»»i'ii?i\>f  ■r:^^a>t:rt:«s   L-  *tr.  A<ii:.MiPittr.     -'i  Pa.  *nf»n.  ^ttrv..  Repc  F.  pp,  t' 

•-  >:>. 

Cx-'^'irrVpHi^w     r»rii:'.*y'va;j:a.     t'xairs>ti.  A  I«vheny  Riverderieik 
lV«%?:i.r:\v-<T'e!s  I'vivr.  Winr^*.     i.i  rV  *'^k**\.  >ur\*..  BepC  <4.  pp.  21-22.     IS7S. 

\.*aH'»'n.:V.'r 'tis.      l-Vn:is\  i-.aitia. 
IVh! ' ICC: .  *f  *r'«s  L  o  A ..  r.  W  h  i  te .     li- :  Fa.  •  -t^  •  I .  >4i r*- . .  RepC  *^  pp.  38--<Mw 
Car.vii:;Vr».'ii5?^      lVnri8i>  ■"■ari.a.      I-t»-'Uii*rr  K>?<?^H.irt  limescooe*  Bnder  sun 
dnii  lime^itoiif.  K'tTaxin:i)ic  sit:i:.<^t  iw.  ami  bVrrtlemiv UniiBitune. 
Pi'ixiui.'tx\>f  !f*>rie!s    It'L-vr.  >tt^tnr.  n.     J-i   Fa.  ^.nioL   SJunr.,  Repc   K.\   pp.  I 
l*7Js 
Carbvoiiemui<^     Fvimsiytvaauk. 
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ducUve  seriesi,  Ix)wer,  Stevenson.    2d  Pa.  Geol.  Siirv.,  Re[>t.  K",  pp.  27-43.    1878. 
arboniferous.     Pennsylvania,     includes  Mahoning  Handntone,  Fn^])ort  limestone 

and  sandstone,  Kittanning  limestone,  Bolivar  sandntone,  and  ('larion  sandstone. 
dnctive  measures,  Upper,  Piatt  2d  Pa.  Geol.  Surv.,  Kept.  II*,  pp.  155-1(J5.  1878. 
arboniferous.     Pennsylvania. 

ductive  measures,  Lower,  Piatt.     2d  Pa.  Creol.  Surv.,  Kept.  IP,  pp.  175-231.     1878. 
arboniferous.     Pennsylvania. 

ductive  measures,  Lower,  Chamre.    2d  Pa.  Geol.  Surv.,  Kept.  V,  pp.  15-29.     1879. 
arboniferous.     Pennsylvania.     Includes  Freeport  group,  Mahoning  sandtttone, 

Kittanning  group,  and  Ferriferous  limestone. 
ductive  measures,  Lower,  White.    2d  Pa.  Geol.  Surv.,  Kept.  Q*,  pp.  22-32.     1880. 
arboniferous.     Pennsylvania.     Includes  Ferriferous  limestone. 
ductive  measures.  Lower,  Ashbumer.     2d  Pa.  Geol.  Surv.,  Kept.  K,  pp.  45-48. 

1880. 
arboniferous.     Pennnvlvania. 

« 

ductive  measures,  Ix)wer,  Chance.     2d  Pa.  Geol.  Surv.,  Kept.  V*,  pp.  31-56.    1880. 
arbonifen:)US.    Pennsylvania.     Induden  Freeiwrtgroup,  Kittanning  group,  Johns- 
town cement  limestone,  Clarion  group,  an<i  Ferriferoun  linientone. 
ductive  measures,  Upi)cr,  Piatt.     2d  Pa.  Geol.  Surv.,  Kept  II*,  pp.  43-291.     1880. 
arboniferous.     Pennsvlvania. 

ductive  measures,  Ix>wer,  Piatt.     2d  Pa.  (ieol.  Surv.,  Kept  II*,  p.  313.     1880. 
arb<^>niferous.     Pennsylvania, 
dui-tive  measures,   Lower,   Chance.     2d   Pa.  Ge<:)l.  Surv.,  Kept  IP,  pp.  25-80. 

1884. 
arboniferous.    Pennsvlvania. 
ductive  measures.  Lower,  Ashbumer.     2d   Pa.  (ieol.  Surv.,  Kejit  K',  p.  393. 

1885. 
arboniferous.     Pennsvlvania. 
ductive  measures,  Upjier,  D'lnvilliers.     2d  Pa.  (ieol.  Surv.,  Ann.  Kept,  1885, 

pp.  171-177.     1886. 
arboniferous.     Pennsvlvania. 
ductive  measures.  Lower,  Piatt     2d  Pa.  Geol.  Surv.,  Kept  H*,  pp.  xxix-xxxii. 

1887. 
Carboniferous.    Pennsylvania.    Inchuled  in  Fret»iM)rt  group,  Kittanning  group,  and 

Clarion  group. 
<luctive  measures,  Upper,  IVInvilliers.     2d  Pa.  (i(h)1.  Surv.,  Ann.  Kei»t.,  1886, 

pp.  63-74,  206-208,  2(R-265,  2^11-2^)5,  ;i^(^341.     1SS7. 
Carboniferous.     Pennsylvania.     Kxact  syn.  Monongahela  Kivcr  hctIch. 
dwtive  measures,  Ix)wer,  D'invilliers.     2d  Pa.  Geol.  Surv.,  Ann.  Kci>t,,  1H86, 

pp.  79-81.     1887. 
'arlioniferous.'    Pennsylvania.     Kxact  syn.  Allegheny  Kiver  series. 
ductive  measures,  UpiKT,  Carli.    2d  Pa.  (tool.  Surv.,  Kcjit  P,  pp.  122-12;{.     1890. 
Carboniferous.     Pennsylvania.     Kxact  nyn.  Monongiihelu  .^'cries. 
ductive  measures,  Ix>wer,  Carl).     2d  Pa.  (icH)l.  Surv.,  Kept.  1*,  pp.  125-126.     18W. 
■arboniferous.     Pennsylvania.     Kxact  nyn.  Allegheny  scnen. 
ductive  group,  Squire.     Ala.  (Jeol.  Surv.,  Kept,  on  Cahalw  coal  licld,  p.  14  ct  se^j. 

1890. 
Carboniferous.     Alabama.     Inclu<led  in  Coal  Measurt\«. 
iductive  series,  Upjwr,  IVInvilliers.     2<l   Pa.  Geol.  Surv.,  Final   Kci>t.,  vol.  iii, 

pt.  ii,  pp.  2448-2564.     1895. 
Carboniferous.     Pennsylvania.     Kxact  syns.  No.  xv,  Monongahcla   Kiver  scries. 
iduettve  measures.  Lower,  D'Invilliers.    2d  Pa.  Geo!.  Surv.,  Final  Kept.,  vol.  iii, 

pt  ii,  pp.  2155-2405.     1895. 
)arboniferou8.    Pennsylvania.     Kxact  syns.     No.  xi\\,  AWegtew'j  VVvNVii  ^Aix\<». 
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ntMpect  Mountain  limestone  and  quartzite,  Hague.     U.  8.  Geol.  Sorv.,  3d  Ann. 
Rept.,  pp.  2S3,  254.     1883. 

Cambrian.    Nevada. 
PK)B|)ect,  Walcott.     U.  8.  Geol.  Surv.,  Bull.  No.  81,  pp.  252,  313.    1881. 

Cambrian.    NevaOo- 
Trospect  Mountain  limestone,  Hague.     IT.  8.  (ieol.  Surv.,  Mon.,  vol.  xx,  p.  36.      1892. 

CiLmbrinh.     Nevada. 
Prospect  Mountain  quartzile,  Hague.     U.  S.  Geol.  8urv.,  Mon.,  vol.  xx,  p.  35.     1S92. 

Cambrian.    Nevada. 
Proteau  group,  Vanuxwii.     N.  Y.  Geol.  Surv.,  4th  Ann.  Rept.,  pp.  374-375.     1840. 

Silurian.     New  York. 
Protean  group,  Hall.     Am.  Jour.  Sd.,  Ist  sen,  vol.  xlii,  p.  60.     1842. 

New  York  and  Ohio. 
Frotoceraa  beds,  Wortman.     Am.  Mua.  Nat.  Hist.,  Bull.,  vol.  v,  185)3,  pp.  101-102, 
1893. 

]»wer  Miocene,    tiouth  Dakota.     Included  in  White  River  stdiments.     Includes 
Uppermost  stmta  of  Oreodon  beda. 
Protocsras,  Wortman.    Am.  Hua.  Nat  Hist,  Bull.,  vol.  v,  pp.  96,  101.     1893. 

Tertiary.    Included  in  White  River  or  Lower  Miocene. 
Pteranodon  beda,  Marsh.    U.  S.  Ueol.  Surv.,  Hon.,  vol.  xxvii,  p.  476.     1896. 

Cretaceous.    Colorado. 
Pt«ranodon  l)erls.  Ix^n.     Jour,  of  Geol.,  vol.  vii,  pp.  90-91.     1899. 

Crelaceoiii'.     Kansas  aud  Nebraska.     Included  in  Niobrara.     Exact  symi,  .Apisbaiia 
and  I'pper  Timber  lieds. 
Puckwung^  conglomerate,  Winchell.     Am.  Geol.,  vol.  xx,  pp.  50-51.     1897. 

Algonkian.     Minnesota. 
Puck wunge  conglomerate,  Winchell.    Minn.  Ueol. and  Nat.  Hiat.  Surv.,  final  Kept., 
vol.  iv.  pp.  13,  517.     1899. 

Cambrian.     Minnesota.     Included  in  Keweenawan. 
Piickwunge  conglomerate,  Winchell.     Minn.  Geol.  and  Nat  HisL  Surv.,  Final  Kept., 
vol.  V,  p.  54.     1900. 

Cambrian,     Minnesota. 
Puercomarl,  (>ipe.     Repl.  of  Se<:y.  ot  War  to  44th  Cong.,  vol.  ii,   ]il.  ii,   p.  1012. 
1875. 

Tertiary.     New  Mexico.     lududcil  in  Eoi^ene. 
Puerco  marl,  Holmes.     U.  S.  Geol.  and  Ueog.  Surv.  of  Terr.,  9th  Ann.  Kept.,  p.  248. 
1H77. 

Cretareoui'.     Colorado.     Exact  syn.  liml  I  .and  group. 
Puerco  marl,  Endlich.     U.  S.  (ieol.  and  Geog.  Surv.  of  Terr.,  10th  Ann.  Kept.,  p.  l;;:). 
1878. 

Tertiary.    Colora^Io.     Included  in  Wabratcli  group. 
Puerco,  Cii|k:.     V.  S.  (ieol.  and  Uiwg.  Snrv.  ot  Terr.,  Mon.,  vol.  iii,  pp.  3-6.     1881. 

Tertiary. 
Pneriit.  Clark.     U.  S.  Geol.  Sun-.,  Bull.  No.  83,  p.  137.    1891. 

Tertiary.     Colorado  and  New  Mexico, 
inicrco  l)cdw,  Oslwm  and  h^rle.     Am.  Mus.  Nat.  Hist.,  Bull.,  vol.  vii,  1896,  pp.  1-3. 
1895. 

New  Mexico.    Included  in  Basal  Eocene. 
Puerco  beds,  Marcou.     Am.  Geol.,  vol.  xix,  pp.  120-121.     1897. 

Tertiary. 
Puerco,  Matthew.    Am.  Mne.  Nat.  Hist.,  Bnll.,  vol.  ix,  1807,  pp.  25B-323.     l!W7. 

Eocene.    New  Mexico.    Included  in  Basal  Eocene, 
Puerco  beda,  Dall.    U.  S.  Geol.  Surv.,  INtli  Ann.  H.'pt.,  pt.  il,  p.  .347,     1898. 

Tertiary.    New  Mexico  and  Colomdo.     IiicIiuJihI  in  Eocene.     I'art.  pvn.  TiirT«nm 
fonnBtion. 
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Paeroo  formation,  Smitli.    Jour,  of  Geol.,  vol.  viii,  pp.  448-449.     HHK). 

Tertiary.     Western  North  America.     Included  in  I*>x*one. 
Paget   group,  White.     Am.  Jour.  Sei.,  3d  »er.,  vol.  xxxvi,  pp.  44;i-450.     1888. 

Cretaceous.     Washington.     Exairt  syn.  Laramie. 
Puget  group,  White.     U.  S.  Geol.  Surv.,  Bull.  No.  51,  p[>.  49-<«.     1889. 

Cretaceous.     Washington. 
Puget,  White.     U.  S.  Geol.  Surv.,  Bull.  51,  p.  49,  1889.     U.  S.   Geol.   Surv.,  Bull. 

No.  82,  p.  196.     1891. 

Cretaceous.     Pacific  coast     Included  in  Upper  (>etm!eous. 
Puget,  Clark.     U.  S.  Geol.  Surv.,  Bull.  No.  83,  p.  107.     1891. 

Tertiary.     Washington.     Included  in  Kocene.     Exact  syn.  Tejon  (?). 
Paget  group,  Dall  and  Harris.     U.  8.  Geol.  Surv.,  Bull.  No.  84,  [>.  229.     1892. 

Tertiary.     Washington. 
Puget  group,  Kimball.     Am.  Geol.,  vol.  xix,  pp.  305-30().     1897. 

Cretaceous  or  Eocene.     Washington. 
Paget  group  (epoch),  Willis.     Geol.  Soc.  Am.,  Bull.,  vol.  ix,  p.  2.     1897. 

Tertiar>\     Washington.     Part.  syn.  Tejon. 
Puget  group,  Dall.     U.  8.  Geol.  Surv.,  I8th  Ann.  Kept.,  pt.  ii,  p.  347.     1898. 

Tertiary.    Washington.    Included  in  Eocene. 
Puget  formation,  Willis.    U.  S.  Geol.  Surv.,  18th  Ann.  Kept.,  pt.  iii,  i)p.  400-412.    1898. 

Tertiary.    Washington. 
Puget  fonnation,  Willis  and  Smith.     U.  S.  Geol.  Surv.,  (leul.  Atlas  of   U.  S.,  Folio 
No.  54.     1899. 

Tertiary.     Washington.     Included  in  E<K^ene. 
Puget  fonnation.  Smith.    Jour,  of  Geol.,  vol.  viii,  pp.  457-459.     1900. 

Tertiary.     Washington.     Included  in  Eoirene. 
Pu^h,  Taff  and  Brooks.     U.  S.  GtM)l.  Surv.,  (leol.  Atlas  of  U.  S.,  Folio  No.  :U.     1896. 

Car)x)niferou8.     West  Virginia. 
Pulaski  shales,  Vanuxem.     N.  Y.  Geol.  Surv.,  4th  Ann.  Kept.,  i)p.  373-374.     1840. 

New  York. 
Pulaski  shale,  Vanuxem.     (u»ol.  of  N.  Y.,  pt.  iii,  p.  64.     1842. 

Paleozoic.     New  York.     Include<l  in  Hudson  River  group. 
Pulaf*ki  shale,  Cam])l>ell.     (feol.  Sih*.  Am.,  Bull.,  vol.  v,  pp.  171,  178.     1894. 

Lower  Garlx)niferous.     Virginia.     Part.  syn.  rmbml. 
Pulaski  shale,  (  ampMl.     V.  S.  (ieol.  Surv.,  Geol.  Atlas  of  V.  S..  Folio  No.  2<5.     189f). 

Carlson  if  erous.     Virginia  and  WvA  Virginia. 
PuUwki  formation,  Diller.     U.  S.  (teol.  Surv.,   19th  Ann.  Kept.,  pt.  iii,  pp.  :iH»-320. 
1899. 

Tertiary.     Oregon.     l!iclude<l  in  Arago,  Eocene. 
PuUiam  formation,  Vaughan.     U.  S.  (ieol.  Surv.,  (Jeol.  Atlas  of  V.  S.,  Folio  No.  <>4. 
1900. 

Creta^-eous.     Texas.     Include<l  in  (Julf  series. 
^rgtitory  conglomerate,  Shaler,  W(K><lworth  and  Foerste.     V.  S.  (ieol.  Surv.,  Mon., 
vol.  xxxiii,  pp.  363-374.     1899. 

CarlK)niferons.     Rhode  I<*land. 
Putnam  Hill  limestone,  Andrews.     Ohio  Geol.  Surv.,  Rept.  Prog.,  1869,  p.  84.     1870. 

Ohio, 
thitnani  Hill  limestone,  Andrews.     Ohio  Geol.  Surv.,  Rept.,  18(i9,  p.  88.     1871. 

Ohio. 
t*iitnam  Hill  limestone,  Andrews.     Ohio  Geol.  Surv.,  vol.  i,i)t.  i,  p.  315.     1H73. 

CarYx)niferoos.    Ohio.     Included  in  Coal  Measures. 
iHitnam  Hill  limestone,  Orton.    Ohio  Geol.  Surv.,  vol.  v,  p.  20.     1884. 

Carboniferous.    Ohio, 
^tnani  Hill  limestone,  White.    The  Virginias,  vol.  v\,  p.  15.     l^i^. 

CarfooniferouA    Weet  Vii^nia.     Included  in  Coal  Measures. 
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Putnam  Hill  liiAeHtone,  clay  and  shales,  Orton.  Ohio  GeoL  Siirv. ,  toL  tU,  p.  0SL   IM. 

OarboniferouH.    Ohio. 
Putnamville  stone,  CoUett    Indiana  Dept  Statistics  and  Geology^  9d  Ann.  Bept, 

1880,  p.  409.     1880. 

Indiana. 
Puyallup  epoch  (Hands),  Willis.    Greol.  80c  Am.  Ball.,  vol.  iz,  pp.  146,  146.    180& 

Pleistocene.    Washin^n. 
Quadrant,  Peale.     IT.  8.  Geol.  Burv.,  Bull.  Na  110,  p.  38.     1803. 

Garboiiiferous.    Montana. 
Quadrant  quartzite,  Iddings  and  Weed.     U.  8.  Gkol.  Sarv.,  GeoL  Atlas  of  U.  8., 
Folio  No.  1.     1894. 

Carboniferous.    Montana. 
Quadrant,  Peale.    U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  a,  Folio  No.  24.     1880. 

Carboniferous.    Montana. 
Quadrant  quartzite,  Weed.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  Na  30. 
1896. 

Carboniferous.     Wyoming. 
Quadrant,  Weed  ami  Pirsson.     U.  8.  Geol.  Surv.,  Ball.  Na  138,  p.  41.     1886. 

Carboniferous.     Montana. 
Quadrant  formation.  Weed.    U.  8.  Geol.  Surv.,  Geol.  Atlaaof  tJ.  6.,  Folios  No.5C»,56. 
1899. 

Carboniferous.    Montana. 
Quadrant  formation,  Iddinga  and  Weed.     U.  8.  Geol.  Surv.,  Hon.,  voL  zxzii,  pt  ii, 
pp.  1-69, 149-164.     1899. 

Carboniferous.     Yellowstone  Park. 
Quadrant  group,  Weed.     U.  8.  Geol.  Surv.,  20th  Ann.  Bept,  pt.  ill,  pp.  294-298. 
1900. 

Carboniferous.     Montana.     Includes  Kibl)ey  sandstone  and  Otter  shale. 
Quakertown  shale,  White.    2(1  Pa.  (lool.  Surv.,  Kept  Q*.  p.  66.     1877. 

Carboniferous.     Pennsvlvania.    Include^l  in  No.  12,  or  Pottt^ville. 
Quakertown  coal  jzrouis  Piatt.     lM  Pa.  Ge<il.  Surv.    Kept.  H*,  p.  326.     1880. 

Carboniferous.     Peiinsvlvania. 
Quakertown  coal  and  sandstone,  Orton.    Ohio  Geol.  Surv.,  vol.  vii,  pp.  59,60.   1893. 

Carboniferous.     Ohio. 
duarry  Creek  limestone,  Worthen.     111.  (ieol.  Surv.,  vol.  vi,  pp.  10-11,  12-17.   187.5. 

Carboniferous.     Illinois.     In<*hnlecl  in  Coal  Measures. 
Quarry  (Veek  an<l  Martinsville  hnie.stone,  Worthen.     Yxxm.  (leol.  of  111.,  vol.  iii, 
]..  .W>.     1SS2. 

Carboniferous.     Illinois.     IncludtMl  in  Coal  Measuren, 
Quartz  rock,  HitcluMK-k.     (ieol.  of  Vt.,  vol.  i,  pp.  342-:i'>7.     1861. 

Canil>riaii  (?).     Vermont.     \\\i\v\  syns.  <iranular  quartz  and  Pot^lani  nandstone. 
(.Quartz  slate  m<Miiber,  Van  Ilisi'.     W  S.  (Jeol.  Surv.,  10th  Ann.  Rept.,  p.  370.    1890. 

AIjj;onkian.    Wiscon.'-in  and  Minnesota.     IndudcHl  in  Penokee. 
Quartz  slate  member,  Irvinjr  and  Van  Hise.    U.  S.  Geol.  Surw,  Mon.,  vol.  xix,  p.  143. 

Aljr<»nkian.     I^ke  Superior  re«j:ion.    Included  in  Penokee  series, 
duebec  group,  Lojzan.     (an.  Inst.,  new  st»r.,  vol.  vi,  pp.  40-46.     1861. 

Cambro-Silurian.     Ca/iada. 
(Quebec  jrroup,  Lopiu.     Am.  .lour.  Sei.,  2d  wer.,  vol.  xxxi,  pp.  216-220.     1861. 

Silurian.     Canada. 
(2uel)ee  jxroup,  Hall.     Boston  S<k\  Nat.  Iliat.,  IVoc,  vol.  viii,  1861-62,  p.  185.    1861. 

Paleozoic. 
(.Quebec  j^roup,  Hall.     Am.  Jour.  Sci.,  LM  scr.,  vol.  xxxi,  pp.  220-226.     1861. 
Slhuiun.     \'(Tniont. 
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loebec  groap,  Logan.     Can.  Geol.  Surv.,  Rt»pt.,  lH4:i-18«3,  pp.  225-2i)7,  S44-88<). 

1863. 
Lower  Silurian.     Canaiia  (eastern).     Inchi<ie<l  in  Canadian  formation.     IndudeH 

Levis  and  Sillery  formations.     Part.  yynH.  Chazy  and  ( 'alciferouH. 
(aebeo  group,  Logan.     Am.  Jour.  S<*i.,  2d  H(*r.,  vol.  xxxvi,  p.  ;W58.     18(Vi. 
Silarian.    Canada. 

tnebet^  group,  Chapman.     Can.  Inst.,  new  ser.,  vol.  viii,  pp.  186,  191-195.     18(>3. 
Silurian.     Canada.     Included  in  Lower  Silurian.     Includtt*  Chazv  or  Sillerv,  and 

Calciferous  or  T^evis. 
•uebec  group,  Hind.     Geol.  of  Xew  BrunHwick,  p.  143.     1S65 
Silurian.     New  Brunswick.     Includeil  in  Lower  Silurian. 

tnebec  group,  Richanlson.     Can.  Geol.  Surv.,  Kept.,  1H63-1860,  j>p.  29-48.     1866. 
Lower  Silurian.    Canada  (Eastern).    Includes  I/vin,  I^m/on,  and  Sillery  divisions. 
luebec  group,  Logan.     Can.  Geol.  Surv.,  Rept.,  186.'i-1866,  pp.  4-5.     1866. 
Lower  Silurian.     Canada.     Includes  I^vis,  Lauzon,  and  Sillery  divisions. 
[uebec group,  Richanlson.     Can.  (feol.Surv.,  Rept.,  1866-18<>9,  pp.  145-155.     1871. 
Lower  Silurian.     Canada.     Includes  I/»vis,  I^uzon,  and  Sillery  formations. 
^ebec  group,  Hunt.     Boston  Sex*.  Nat.  Hist.,  Proc,  vol.  xix,  1876-1878,  pp.  2-4. 

1876. 
toebec,  Hunt.    2d  Pa.  Geol.  Surv.,  Rept.  E,  pp.  101-108.     1878. 
Cambrian.     C^anaila. 
Quebec,  St.  John.     U.  S.  Geol.  and  G(H)jr.  Surv.  of  Terr.,  11th  Ann.  Rept,   p.  481. 

1879. 
Silurian.     Idaho.     Included  in  Canadian.     Includt»s  T^pjier  and  Lower  QuelKH'. 
tuebec  group,  Selwyn.     Can.  Geol.  Surv.,  Rept.,  1877-78,  p.  lA.     1879. 
Cambro-Silurian.     Canada.     Includes  .3  groups  of  strata.   Lower  Silurian  group, 

Volcanic  group,  Crystalline  Schist  group  [Hnronian  (?)]. 
fuebei*  group,  Macfarlane.     Can.  Nat.,  2d  ser.,  vol.  ix,  p]).  sU-102.     1880. 
C^mbro-Silurian.     Canada. 

^ebec  group,  Selwyn.     Can.  Nat.,  2d  ser.,  vol.  ix,  pj).  17-31.     1880. 
C«inbro-Silurian.    Canada.    Included  in  I^)wer  Silurian.    Includes  l^ower  Silurian 

group,  Ij^vis  formation,  Volcanic  group,  and  Crystalline  S«'lu.wt  group. 
jaebec  group,  Miller.     Cin.  Soc.   Nat.   Hist.,  Jour.,  vol.   iv,  no.   iv,  p|>.  270,  277. 

1881. 
!uel)ec  group.  Ells.     Can.  Geol.  Surv.,  Kept.,  1880-81-82,  ])p.  161)n-31I)I).     1883. 
Cambrri-Silurian.      New     Bninswick.      Inchirles     Ix'vis,      I>auzon,     and     Sillery 

formatirms. 
•uel)e(!  gnmp,  Selwyn.     Can.  Roy.  Sex*.,  Vr<H\  and  Tmns.,  1882-83,  vol.  i,  s<»('.  iv, 

pp.  1-13.     1883. 
Cambro-Silurian.     Canaria.     Includes     PRM'anihrian,    Cambrian    and    (■aml)ro- 

Silurian. 
laebec  group,  Selwyn.     Science,  vol.  ix,  ]>,  267.     1887. 
Silurian.    Canada. 

(uebec;  grf)Up,  Miller.     N.  A.  (ieol.  and  Tal.,  p.  34.     1889. 

(uebec  group.  Ells.     Can.  Geol.  Surv.,  new  wr.,  vol.  iii,  }»t.  ii,  pp.  25K-84K.     1889. 
Cambro-Silurian.     Canada.     Includes  I/nis,  l^uizon,  an<l  Sillery  f<)niuitions. 
iuebec,  Hopkins.     Ark.  (tcoI.  Surv.,  1890,  vol.  iv,  ]>.  50.     18W. 
Silurian.     Arkansas.     Included  in  Silurian  grouj).     Part.  ?yn.  Knox  jrroup. 
[uebec  group,  Matthew.     Can.  Rec.  Sci.,  v(>l.  iv,  i»p.  339-343.     1891. 
C^unbro-Silurian.     New  Brunswick. 

Joebec  terrane,  Ami.    Geol.  S<m'.  Am.,  Bull.,  vol.  ii,  \)\).  491,  495.     1891. 
Cambrian  (?).     Quebec.     Includ<^l  in  Quebec. 
laebec  group,  Ami.     Ottawa  Field  Nat.  C'lub.,  Trans.,  1892-93,  vol.  viii,  pp.  41-43. 

1882. 
Oambro-Silarian.    Canada.     IiicUkUhI  in  Ix)wer  Urdov\c\ii\\. 
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'    Qiiehnc  nnmp.  Low.    Can.  <>e<il.  Hiirv.,  nctr  err.,  vol.  r.  {>t,  i,  t^.  %lr-3:<I..    littS. 
Canihnvt^iluriaii.    Citiiii'la.    Induilw  I/vlr^siid  Slllery  illvirinnit. 
QurUx-  group,  B^ley  aiid  Mttlnntw.    Cau.  (kvit.  Snrv..  new  der.,  viit.  v,  jii.  i,  pp,  SM- 
liM,  1»M-2SH.     18)M, 
Coiiilini-t^ilnnjui.     E«e(t-ni  Iteiuula  ami  fttnU  o(  Suv   BranHwiik  an>)   >Ulii«. 
Inrliidea  L^via  and  (lilWy  ilivisinnB,     fitrt.  evag.  Mll(Ty=tTi>iH-r  (^ni)iruut, 
[.i«viB=(^inbro-^i  luriaii. 
QiiflMir  ^)up,   We«M>n.     Olla«ii   I'i.-lil  Nut.   ttliib,,   Tmiw.,    v.il,    x.    lRW-».^,   p\- 
81-82.     IWM. 
('«mbni-%  111  rial).    Canailu. 
Quoliec  group,  Ella.     Vaa.  Iii>nl.  Surv.,  nnnrser.,  vnl.  vti,  pp.  15J~A4J.     l>Mi. 
(^aniliru-Silurian.    IVovinrc u(  Qiipbec,  Canada.    iHclitdM  Billery,  l^vtnani)  Livnr 
Phillipsbnrg,  Upper  I'hillipetinrg,  BcdfunI  aud  Mystic  alnlrs,  aiid  Kanihani 
itlatM'  aiiil  lit)M«itoiie«. 
QiicIkv  group,  DawBon.    Can.  Itoy.  Sm:.,  TimiuL,  new  ser.,  vol.  H,  («*.  iv,  pp.  Bl-lffl. 
1lflW. 
Caiiiliru-Silurian.    Canada.     Iiirludm  Sllltry  w>ri«i»,  l^via  wrl^e  atid  Marwiiin 

QueliM'iiroup.  Mart^iu.     Am.  Uwl.,  v^)!.  xix.  pp.  111-113.     ISftT. 

Caiiiliro-ii'iliiriaii. 
Queen  Obarlottea  Island   fnrmatinn.     Dawsiiii.     Am.   Jmir.   ^i..   :til  wr,,  vol. 
ixzviii,  pp.  130-127.     1N8U. 
CretacrotiM.     Britkh  Ciilumliia. 
Queen  Charlotu-,  Swnton.    Oool  Soc.  Am.,  FIiill.,  vol.  iv,  p.  24ft.     !«!:{. 

Civbii-pfnii'.     Britinli  {'uluuiliia.     Kiiu-t  kvii.  SluiKtii,  k 

Queen  Charlolle   Ixlande  group,  DilU-r  iiiui  SUnloii.     U^ol.  Sih'.  Am.,  Bull.,  vol.^d 
ji.  401.      W.H.  ■ 

CretatreouB,     British  Oolnmbia.    Part,  syn,  Sbaata-Cbico. 
Queen  Charlotte  Inland  fomiation,   Daweon.    Can.  Geol.  Surv.,  new  aer.,  vol.vii. 
p.  26B,  64B-«5B.     1896. 
Cretaceous.     British   Columbia.      Included   in   I»wer  Cretai-cous.      Part.   nj'n*- 
Jacliai4i  Mountain  f;r<)u|>  and  l^liai<ta  jfroup  of  Califoniia. 
Queen  City  toln,  Kennedy.     Phil.  A.'ail.  Nat.  M.,  Proc.,  p.  135.     1895. 

Lower  Kocene.     Texai",     Included  in  Lignitic. 
Queens  River  murainc,   Wondwcirth  and  Marbiit,      Jour,  of  Getil..   vol.  iv,   f  ^' 

I:<land. 

1,  Bowman.    Can.  Geol.  Surv.,  new  ser.,  veil,  iii,  pt-^ 
p.  2.iC.     l«H!t. 
Ari'liean.     British  Columbia. 
Queiuiel    River  l)eds,  Bonnian.     Can.  Geol.  Surv.,  new  Ber.,  vol.  iii,  pt.  i,  pp.  li^^ 
IW^     ISHH. 
Cretaceoiui.     British  Columbia.     Part.  syn.  Shasta  tcroup  of  California,  upper  pa^' 
auinnemont,  Steveti^nti.     Am.  Phil,  t^-.,  Proc.,  vol.  six,  pp.  229,  498.     18HI. 

Carl>oi  lite  reus.     \'irginia.     Kxact  syns.  Serai,  Pottsville. 
Quiuneiiiont  group.  Nteveuson.     The  Virginias,  vol.  ii,  pp.  25,  186.     1881. 
Curbiiniferouii.     Virginia,     l-^xart  nyns.  Serai  (Potteville),  conglomeTst«. 
tJuinnemont-Fire  Creek   Imrizou,   White,      Geol.  Soe.  Am.,   Bull.,  vol.   vi,  p.  3C 

I'p|ier  C'arlKjniferous.     Wi*t  Virginia.     IiK'luded  in  Pottaville  formation. 

,  Campbell.      V.  S.  Geol.   Surv.,  Ueol.  Atlaa  of   IT.  S.,   Folio   No.  ^^ 

■ous.     Virginia,  West  Virginia.      Int^luded  in  Coal-bearing  strata,  Fo^P' 
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anemont  formation,  White.     U.  S.  Geol.  Rurv.,  20th  Ann.  Rept.,  pt.  ii,  p.  SI 5. 

1900. 
arboniferoufl.     Virginia  an<l  West  Virginia. 
nnesec  schists,  Van  Hise  ami  Bayley.     U.  S.  Geol.  Siirv.,  (ieol.  Atlas  of  T.  S., 

Folio  No.  62.     1900. 
rchean.    Michigan. 

tman  bed,  Taff.    Texas  Geol.  Surv.,  2<1  Ann.  Kept.,  pp.  72H-730.     1891. 
retaceous.    Texas'.     Included  in  Washita  division. 
tman  limestone,  Gallaher.     Mo.  Geol.  Surv.,  Bien.  Kept.,  p.  54.     1898. 
pper  Carl>oniferou«.     Missouri.     Include<l  in  Upper  Coal  Measures. 
tman-Muerto  series,  Hill.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  97.     1892. 
Brtiary.     Texas,  New  Mexico. 

Msoon  shales.  Hicks.     Am.  Jour,  S(^i.,  3d  ser.,  vol.  xvi,  pp.  2l(J-219.     1878. 
arboniferous.     Ohio.     Include<l  in  Waverly  group. 
nne  limesttme.  Hall.     Regents  Univ.  of  N.  Y.,  20th  Ann.  Rept.,   pp.  :^-.308. 

1867. 
ilurian.     Wisconsin.     Included  in  Niagara.     Exact  syns.  (luelph,  l>e<;laire  (la.) 

limestone, 
ine  beds.     Geol.  of  Wis.,  vol.  ii,  pp.  360-377.     1877. 
pper  Silurian.     Wisconsin.     Include<l  in  Niagara.  ,^ 

ine  be<is,  Chamberlin.     Geol.  of  Wis.,  vol.  i,  p.  187.     1883. 
ilarian.     Wisconsin.     Included  in  Niagara. 
iiolarian  chert,  Ransome.     Univ.  of  Cal.,  Dept.  of  Geol.,  Bull.,  vol.  i,  pp.  193-240. 

1894. 
alifornia. 

Iiolarian  chert.«,  Lawson.     U.  S.  (xec^l.  Surv.,  15th  Ann.  Kept.,  p.  420.     1895. 
[esozoi(!.     California.     lnclude<l  in  Fraiunscan  series. 
Iiolarian  chert,  Ashley.     Cal.  Acad,  of  Sci.,  Proc,   1895,  2<l  8i»r.,  vol.  v,  p.  293. 

1896. 
retaceous  or  Jurassic.     California. 

iny  Motmtaiii  limestone.  Bain.     (ieol.  Soc.  Am.,  Bull.,  vol.xi,  p]».  i:i5,  138-140. 
KX).     Silurian.     Oklahoma.     Inclu<le<l  in  Ordovician. 
Leisrb  sandstone,  Campbell.     U,  S.  (ieol.  Surv.,  (leol.  Athis  (►f  U.  S.,  Folio  No.  26. 

1896. 
arY)oniferous.     Virginia  and  We.«t   Virginia.     Include<l  in  C^)al-l)earing  strata, 

Pottsville  series, 
eigh  sandstone,  Canipbt»ll  and  Mt'ndenhail.     U.  S.  (ieol.  Surv.,  I7th  Ann.  Kept., 

pt.  ii,  p.  493.      1896. 
arlxmiferous.      West   Virginia.     Included  in   N<».   xii  of  Rogers,  Conglomerate 

series  of  Fontaine, 
eigh  sandstone,  Campl)ell.     U.  S.  (Ieol.  Surv.,  Geol.  .\thts  of  U.  S.,  Folio  No.  44. 

1897. 
arl)oniferous.     Virginia  and  Went  Virginia.     Part.  syns.  No.  xii,  (ireat  Conglom- 
erate of  Rogers. 
npart  series,  Spurr.     U.  S.  (ieol.   Surv.,  ISth  Ann.   Kept.,  pt.  iii,  pp.  155-1()9. 

1898. 
laska. 

iipart  series,  Emm(ms.     Nat.  (ieog.  Mag.,  vol.  ix,  p.  157.     1S9S. 
laska. 

acocas,  Clark.     N.  J.  (ieol.  Surv.,  Kept.,  1893,  pi>.  337-3;W.     1S94. 
retaceous.     New  Jersey.     Exact  syn.  Middle  marl  IhmI. 
icocas  formation,  (lark.     Jour,  of  (ief>l.,  vol.  ii,  p.  H)().     181M. 
retai^ous.     New  Jersey.     Kxa<rt  syn.  Middle  marl  IhhI. 
icocaa  formation,  Clark.     Geol.  Soc.  Am.,  Bull.,  vol.  vi,  pp.  47U,4SO.     \^\\f\. 
retaceous.     New  Jersey.    \m'\\u\eii  .Middle  marl  bed. 
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S44       nohth  amfjucan  ueouhhc  fokmafion  names,      iw 

Ramt'oi-iix  tormation.  ^hatlucb.    Johiu  Hoiikinti  tJnIv.  OSrov..  viA.  iv, 

(Irt'Ucwius.     Npw  ilHtwiy.     Kxiic^t  nyn.  jtliil'llr  auirl  lieii. 
UaiicQcux,  Darlnn.     V.  S.  (iool.  Snrv.,  BiiTl.  No.  ISK.  ji.  -tl.     I*m. 

Cretattwns.    New  Jerwy,     Exuct  syn.  Middle  marl. 
Raniwasloriniitiiin,  Clark.     Md.  Ueol.  8urv..  vol.  i,  jip.  16fi,li'4-ll'.>.     1»fl7. 

Cmta(*oii8.     Marylaixt, 
I{aii(!(K»B  fiinuation,  Clark.   RaiqirH  ami  Shattm-k,     (Si-iril.  Sw.  Ath.,  Ball.,  vl.  viii, 
pp.  315,  XW.     IWT. 
CivtacWIie.     Now  Jemey.     Indndt^l  in  I'pjx^r  (.'reltu'emiH,     lnc'liiili*n  Srwi^ll  iiiarl« 
and  Vini«ntotrii  lime  ennds. 
Rhiii^mss  formation,  Clark,  Bagg  ami  t^liattui'k.     N.  J.  <t«il.  Surv..  K*|it,  IHU", 
pp.  186-19(1.     1S98. 
('r(^ta(«oiis.     New  -lureey.     Inrlndtvl  in  irpporCreUu^ponfl.     IncU)d<>ii  14«iwell  marU 
atjd  Vinntntuwn  limcMiiids, 
BuidDin  Idrrane,  Walratt.    (lOiil.  Sm^  Am..  Bull.,  vnl.  xi,  pp.  S-6.     IQOO. 

Al^nkian.     Newfound  land, 
B&ndTille  dolomile,  Van  Hiat.     U.  i*.  Geol.  Riirv.,  IBtli   Ann.  K«pl.,  pi.  iti,  p.  IS. 
1S9». 
AI)Kitikian.     Miclii^n.     liidndtnl  in  l>nver  Hun.'iiiiiji. 
Randville.riol(tinite,  Clements.     U.  S.  Oeol.  Snrv.,  M<m..  vol.  Kxxvi,  pp.  .Vl^'iS.     IWili, 

Lower  Hurunian.     Michigan. 
Bandvilk  dolomile,  Smyth.     V.  S.  (ieol.  Snrv.,  Mim,,  vol.  xxxvi.  pp.  4i»f^lO,  4.'11- 
434.     18W. 
Mtcliigan, 
Randvillt!  dolomite,  Cbmenlsiuid  Smyth.     II.  S.Gcol.  Siirv..  lliili  Ann.  Kept.,  pi.  tii, 
jip.  S4-36,  110,  126.     IfflW. 
AlKonkiui.     Michij^n,     Iiiuluded  lu  Lower  Hunmtan  wriea. 
RandvilU'  <loUmdte.  Van  Hi»-  and  Baylpy.     V.  S.  Ge.)l.  Kurv..  Ceol.  Alia.*  n(  V.  P., 
Folio  No   62      1900 
K\>;     k  M    1   ga        II   ded       Lo         Menominee  aeriec. 

Bpda     h   t  Vhrai         V        (      1   's  1st  Ann.  Kept.,  pt.  ii,  p.  47.1.     1900. 

Alask 
R&ppahannock  '^>   ea   W      I      U    S   (  eol    S  rv.,  l&th  Ann.  Kept.,  p.  321.     im. 

Cret  cf  \   Tg  MI       i      1      1     1  ded  in  Potomac. 

Bat  tan   1       C     ral      V      J         V      2d  se   ,  vol.  xlvii.p.  360.     ]86». 

(.    t  ceo         h      J  rMi>      It  Post  ttealden. 

Ra   U      Uhl  Md    \      1  Tni  1       p.  206.     1892. 

Crtt      -o  I     I    l-sl[pe  lie      [  Albinipean.     Exact syn.  Alternaleelay 

Rattnl         tlkNItt<l     Repl.,  18«2,  pj).  181-186.      1893. 

tret    -e  N       J  jso 

Ra    r        tl     k      N    J   (      I  hit     \Sfi   p.  335.     1894. 

(     U  ei  N      J  rs         hi  Plasl     clay. 

Ra    t      t  t         CI     k      (      I  \         B  II.,  vol.  vi,  pp.  479^80.      1895. 


Cretaceoiif.     New  Jfnev.      Inclnded    i 
clays. 
Raritan,  i)arlon.     U.  S.  Geol.  Surv.,  Bull.  No.  13fi,  p.  40.     1896. 

Cretat'eons.     New  Jersey. 
Rarilan  formation,  Clark.     Md.  Geol.  Snrv.,  vol,  i,  pp.  156,  192.     1897. 

Cretaccirtia.     Maryland, 
Raritan  fonnolion,  Clark  and  Bililiins.     .lonr.  of  Geol.,  vol.  v,  pp.  492-494. 
^CrelaceoiiB.     Maryland.     Inclnded  in  Potomac  group. 
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idin^  eand^tone,  Walcott.     Am.  Jour.  St'i.,  Ikl  wr.,  vol.  xlvii,  pp.  .S8-40.     1894. 
ambrian.     Pennsylvania.     Includwl  in   Ix)wer  C/ambrian.      Exact  «ynH.  South 

Mountain  and  Chickis  quartzites. 
septaculites  limestone,  Sliuniani.    St.  Ix)uis  Aca<l.  S<'i.,  Trans.,  vol.  i,  p.  410. 

1857. 
ower  Silurian.     Miamuri. 
septat'ulite  limestone,  Shumanl.     Mo.   (4ef»l.   Surv.,  Kept.,  185r>-1871,  pp.  2(55, 

282,  297.     1873. 
ilarian.     Missouri.     Included  in  Hudson  River  group. 

«ptaculite  limestone,  Broadhead.     Mo.  Geol.  Surv.,  Kept.,  1873-74,  p.  28.     1874. 
ilarian.     Missouri.     Included  in  l/ower  Silurian.     Part.  syn.  (ialena  >rroup. 
leptai^ulite  limestone,  Keyes.     Mo.  (ieol.  Surv.,  vol.  vi,  p.  :i31.     1894. 
ilarian.     Missouri.     Included  in  Trenton. 

i  beds,  Mamne.     V.  S.  Ovol  and  Cieog.  Surv.  of  Terr.,  1873,  p.  m.     1874. 
dorado.     Include<l  in  Trias. 

I  be<ls,  King.     T.  8.  Geol.  Expl.  of  40th  Parallel,  vol.  i,  p.  544.     1878. 
'dorado,  Utah.     Included  in  Trias.     Inclu<U*8  Star  Peak,  Kf)ii»Hto. 
I  be<ls,  Endlich.     V.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  10th  Ann.  Kept.,  pp.  72, 

128.     1878. 
dorado. 
1  beds,  Peale.     U.  S.  Geol.  and  (iiH>g.  Surv.  of  Terr.,  11th   Ann.  Kept.,  p.  623. 

1879. 
daho,  Wyoming.     Included  in  Jurassic.     Exact  nyn.  Star  Peak  group. 
i  beds,  Newton.     Geol.  of  Black  Hills,  pp.  131-151.     1880. 
ooth  Dakota.     Inclu<le<l  in  Trias. 

d  Bluff  Iwls,  Cragin.     Col<».  (>>11.  Stud.,  vol.  vi,  pp.  3,  40-44.     1WH>. 
^ermian.     Kansas.     Inchided  in  (Mmarnni  series. 
i  bluff  fonnation,  (^ragin.     Am.  Geol.,  vol.  xix,  pp.  300-.3<)l.     1897. 
*ermian.     Kansas,  Oklahoma.     Includeil  in  Kiger  division  of  Cimarron  series. 
d  Creek  quartzite,  Powell.    l\  S.  (^eog.  and  Geol.  Surv.  of  Uinta  Mts.,  pp.  42,  (i2, 

137.     1876.     • 
'aleozoic.     Utah. 

d  Mountain  group,  Tuomey.     .Ua.  G(K)1.  Surv.,   1st  Bien.  Hept.,  p.  10.     1850. 
ilarian.     Alabama. 
i  Mountain  series,  Sjwncer.     (ia.  (ieol.  Surv.,  The  Palef)Z(»ic  < iroup,  ])p.  48, 94, 113, 

117, 121, 124. 132, 142, 177.     1893. 
ilarian.     (Jeorgia.     Include<l  in  rp|>er  Silurian.     Includes  MtMllmi,  (Minton,  lunl 

I^ower  Niagara.     Exact  syns.  Clinch  Mountain,  White  Oak  Mountain,   Dyc- 

st^>ne,  and  R<^H'kwoo<l. 
1  Mountain,  McCalley.      .\la.  Geol.  Surv.,  Kept,  on  Valley  regions  j>f  .Ma.,  pt.  i, 

pp.  27,  :I0.     189([i. 
ilurian.     Alaljama.     Included  in  Niagara.     Exact  syn.  Clinton. 
1   Mountain   formation,  MK'alley.     .Via.  <ieol.  Surv.,  Kept,  on  Valley  regions, 

pt.  ii,  pp.  48-50,  119-l(i7,  202-237,  272-2<)l,  342-442,  4(J(i-475,  .^)()0-503,  H42-(i4;J, 

729-7^5,  796-809.     1897. 
ilurian.     AlalMima.     Included  in  Upper  Silurian.     Exact  syns.  Clinton  and  Ko<-k- 

wcxmI. 
d  Biver  group,  Shumanl.     St.  Louis  Acad.  Sci.,  Trans.,  vol.  i,  p.  r>.s<).     1857. 
Cretaceous.     Texas. 
1  River  group,  Marerm.     Boston  S(M'.  Nat.  Hist.,  Proc.,  vol.  viii,  lS(>l-«i2,  p.  S9. 

1861. 
/retaceous.     Texas.    Include<l  in  I /Ower  Cretaceous  (Mid<lleCreta<'e<ins)  according 

to  Marcou. 
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»4f)         NORTn    AMKRICAN   (iKnUUili:    FdRMATIDN    NAMKS.        [wti-lM. 
RwlRivMjjrotir,  Sliuiiiiinl,    SI.  l^uN  Aiaa.Sci..  Traiw.,  vtil.ii,  ISftft.  [..  Ha    Mm 

Red  l<iv<>r  lotxit,  Hill.     Ark.  iieol.  Hurv.,  1888,  vol.  II,  pi>,  2»-:i:i.     1H88. 

Poirt-TertiBry.     Arkoniiax.  7\:xae,  ami  li»linn  Ti>TTi(nry. 
Bwl  River  iliviaiou,  Taff,     Toxsb  (iool.  Hurv.,  3A  Ann.  Kept.,  ji.  :i4!l.     lNi»2, 

CretareoUB.     TexoF,     Inc'utlMl  in  Upjwr  ('rettK'wiUH.     KxiU't  nyii.   L/iwit  Cnw* 
Tinil)er  divifilon. 
B«d  aandrock  serba,  Hitchrotk.    Gwl  uf  Vt.,  vol.  i,  pp.  .■t£0~M2.     IKtii. 

SiltiriHii.     Vermiint.     Intiluilm  Ora.v  Mitilstciiu',  Rvd  snrulr»i-k,  HiHtimt  miuUton*. 
QuelKn'  K"^'"!'' 
Re.1  t^ii-l,  (!<«>li.     (Jeol,  ot  S,  J.,  pp,  34:i,  2fi7-2(19.     IWW. 
R&l  windslnne.  Cook.     N.  .1.  SUIp  Ci<MJ.,  IU>pt.  I8"1J,  pp.  l«-n,*«i.     l»Tt>. 

Juratrias.    New  Jersey. 
Red  iJBndKlunc,  Cook,     N.  J.  Stale  (}«il,.  Ri-pt.  Iftss.  pp.  Ii-15.     18S9. 

Juntrias.     Kcw  Jenwsy. 
Red  MLntlHtooe,  Nason.     N.  J.  SlaU  (itxil..  Kepi.  IKKN,  jip.  liM4.     IKSi). 

Jiimtriai.     New  Jersey. 
Red  BiUii)Blotit<,  N«eon.    N.  J.  Swie  ri(«l.,  Rei.t-  IHN!),  pj..  iW-TU.     l«Hi", 

Jlirntrias.     New  Jerney. 
Red  Bhftle  bede.  White.    U.  6.  Owl.  Run ..  Bull.  No.  (i.%  p.  »2.     IWl. 

C«rl)iiiilferntie,    Ohio,   I'enni^ylvMiia,   Hml  Wwl  Virulnia.      Ini-liirltuI  in  Iturrvn 
Meastiree,  Ktk  River  mrics. 
Rwl  esnilTtH-k,  Waliijtl.     V.  P.  (favil.  Snrv.,  Itnll.  S.:  HI,  p|..  t»l,  y.sii,  -277.     I.Wt. 

Cambrian.     Aptuilachian  nylon. 
Red  Sand  formatUm.  Clarx.    N.  J.  Slat.-  (it-ol.  Ann,  tii-pi..  IWHS.  pp.  IWHI)!,    ItOS 

Cretai'eoiis.     New  Jeraev. 
Bod  W»U,  (illljerl.      U.  8.  (;.-.«.  nml  (it-il.  Snrv..  \V.  of  lUilli  .\l..  v.il.  iii.  p.  m 
1875. 

Carbon  iteroiis.     Utah. 
Red  Wall,  Powell.     V.  K,  (ieog.  and  (li-ol.  Snrv.,  (ieoi.  of  Uinta  Mounlains,  pp.-tli 

.■iti,  57-fMl,  H7.      IKT6. 

Carbon  if eronH.     UIhIi. 
Red  Wall  itroup,  Dutton.     U.  S.  Geol.  Snrv.,  6tli  Ann.  Rept.,  p.  132.     1885. 

CarlxiniferoUK.     Norlhwewt  New  Mesiim.     Included  in  Lower  Carbon Ueroua. 
Reil  Willi  liniesti.ne.  WaliKirt.     lieol.  S.k;.  Am.  Bull.,  vol.  i,  p.  50.      1889. 

Lower  <.iirl>iniiferons.     Arixona.     Ini'lmleil  in  Carboniferous. 
Redbank,  C!lark.     N.  J.  (ieol.  Snrv.,  R«pt.,  189:1,  p.  337.     1894. 

CreIa«'oui*.     New  Jersey.     Kxact  nyii.  Red  eanil. 
Redbunk  foriiiatir.ii.  Clark.     Ji>ur.  r.f'litH>l.,  vol.  ii.  pp.  Ia5-I6«.     1894. 

Cretiiceonsi.     New  Jer>ey.     Kxact  syn.  Ited  sanii. 
Reiiliank  formation,  Clark,    iif.,1.  f><«:  Am.,  Bnll.,  vol.  vi,  p.  479,     IS-fi. 

Cretaceous.     New  Jersey.  ^^ 

Re<lhank  tunnHlJon,  Shatlmk.     Jnlins  Hopkins  Univ.  Cirni.,  vol.  xv,  p.  15.    1  ^^ 

C'retai'eoiW.     New  Jen*y.     Kxael  syii.  Red  sau<l. 
Redlank,  Darlon.     U.  S.Gixd.  Snrv.l  Bull.  No.  i:i8,  p.  41.     189B. 

CretaceoiiB.     New  .Icrsey.     Kxact  syti.  Red  saiid. 
Be<ll«nk  Minds,  (Uark,   n'ajrtj  and  Sbattu.k.     Ceol.  Soe.  Am.,  Bull.,  vol.  viii, 

;n.s  :m.    i8H7. 

Cretaceona.    New  Jersey.     Inrluckii  in  Monmouth  formation. 
Redbniik  sands,  Clark,  Katsg  and  Shattnck.    N,  J.  Ueol.  Surv.,  Rept.,  1897,  pp.  1-  -' 

IW.     1H9H. 

Creta<'eous.    New  Jersey.    Inelndeil  in  Monmouth  formation. 
Bedrock  sandstone,  Keyes.     Am.  Jour.  Si'i  ,  3il  wr.,  vol.  xli,  pp.  273-27S.     1891   -^ 

CHrl)onifennls.     Iriwil. 
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Ifltone  limeetone,  Piatt    2d  Pa.  Geol.  Surv.,  Rept.  H^  p.  62.    1877. 
irboniferous.    Pennsylvania. 

stone  limestone,  White.     U.  R.  Geol.  Siirv.,  Bull.  No.  65,  p.  62.     1891. 
irboniferous.      Pennsylvania  and   West  Virginia.      Included  in    Upper   Coal 

Measures,  Monongahela  River  series. 
stone  limestone.  White.    Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  189.     1892. 
pper  Carboniferous.     West  Virj^nia.     Included  in  Up|>er  Coal  Measures, 
tder  sandstone,  Gould.     Am.  Jour.  Sci.,  4th  ser.,  vol.  v,  pp.  170-174.     1898. 
retaoeous.     Kansas.     Included  in  Medicine  be<l8. 
ief  formation,  Lindgren.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  66. 

1900. 
irboniferous.     California.     Included  in  Calaveras  formation. 
melaer  grit,  Dale.     U.  S.  Geol.  Surv.,  13th  Ann.  Rept.,  pt.  ii,  p.  306.     1893. 
lurian.     New  York  and  Vermont. 
mblic  formation,  Wadsworth.     Mich.  Geol.  Surv.,  Rept.  State  Board  for  1891, 

1892,  pp.  63,  66,  66,  84,  102.      1893. 
aoic  or  Archean.     Michigan.     Exai't  syn.  Lower  Maniuetto  series.     Part.  syn. 

Keewatin  hematites  and  jaspilites  of  Michigan. 
ablic  series.  Van  Hise.    Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  6.     1893. 
rchean.     Michigan.     Included  in  Marquette, 
luienia  limestone,  Hill.    Wash.  Biol.  S<^>c.,  vol.  viii,  p.  15.     1893. 
retaceous.    Texas.     Included  in  Trinity  division,  Glen  Rose  betls. 
mosa  limestone,  Penrose.    Texas  (ieol.  Surv.,  1st  Ann.  Rept.,  p.  63.     18^K). 
ertiary.    Mexico. 

nosa,  Dumble.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  219.     1892. 
eocene.    Texas.     Part.  syn.  Lafayette(?). 

nosa  division,  Dumble.     Jour,  of  (ieol.,  vol.  ii,  pp.  560-563.     185M. 
ertiary.    Texas.     Included  in  Pliocene. 

nosa  conglomerate,  Dumble.     Geol.  Soe.  Am.,  Bull.,  vol.  vi,  p.  377.     1895. 
98t<^retaceou8.    Texas. 

nosa  limestone,  Dall.     U.  S.  Geol.  Surv.,  ISth  Ann.  Rept.,  pt.  ii,  p.  337.    1898. 
ertiary.     Texas.     Included  in  Pliocene. 

nnboidal  limestone,  Broadhead.     Mo.  Geol.  Surv.,  Rept.  1873-74,  p.  214.     1874. 
Birboniferous.     Missouri.     Include<l  in  Coal  Measures. 

eville  shale,  I^jsley.     2d  Pa.  Geol.  Surv.,  Final  Rept.,  vol.  iii,  pt.  i,  p.  1777.    1895. 
irboniferous.     Pennsvlvania.     In(rlude<l  in  No.  10,  Pocono. 
hland  sandstone,  Tarr.     Am.  (Jeol.,  vol.  vi.  p.  149.     1890. 
Btrlxmiferous.    Texas.     Include<l  in  Up|K»r  CarhoniferoiLs. 
hland-Gordon  sandstones,  Dumble.     Texas  (ieol.  Surv.,  Ist  Ann.  Rept.,  pi.  iii, 

p.  Ixv.     1890. 
retaceous.    Texas.     Included  in  Coal  Measures. 
hmond  shale,  Campl.>ell.     U.  S.  (Jeol.  Surv.,  (Jeol.  Atla^  r>f  L-.  S.,  Folio  No.  46. 

1898. 
lurian.     Kentucky. 

imond  l)eds,  Clarke  and  Schuchert.     Strieiicc,  new^'r.,  vol.  x,  ]>.  87(5.     189t>. 
rdovician.     Ohio,  Indiana.     Included  in  Cincinnatian. 
imond.  Hill,     llarvanl  Coll.  Mus.  Con»]>.  Zool  ,  Bull.,  vol.  xxxiv,  IHiH),  pp.  5.S-56. 

1899. 
srtiary.  Eocene.    Jamaica.     Included  in  Blue  Mountain  sericn. 
hmondville  sandstone,  I^ne.     Mich.  (ieol.  Surv.,  Kept.  State  Board  f«)r  1891, 

1892,  p.  66.     189:1. 
ibcarboniferous.     Michigan. 

imond ville  sandstone,  I^ne.     Mich.  (4eol.  Surv.,  vol.  v,  i>t.  ii,  p.  20.     1895. 
ichigan.     Exact  syn.  The  Berea  grit  of  northern  ( )hiv>. 
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Bicker  Ih>i1,  Drake,     Ti?xa«  (icni.  flnrv.,  4th  Aon.  Rcpt,  p.  !nut.     IWi). 

CiirtiniiiftToiiB.     Texat^,     Iiifluileil  in  SIrawn  division. 
Xico  foruistioii,  Cnm  oiid  Spencer,     tl.  B.  tieol.  Sun-.,  2lKt.  Arm.  R«'pt,  pt.  li,  |i.Sfl. 
1000. 

Carbon  iferoiiKi.    Colorado. 
XUdlBT-  »IHertnne,  Sftfford.     Uwl.  .*f  T<?nn.,  liy  SaWiir.),  pp.  2(H-2li2-     IHIil'. 

Silurian.     Tennesset*.     liu'lndnl  in  Trenlon  or  I.,i^hHnDn. 
Bigaeuhist,  Hohtw.     Jour,  of  Ueol.,  vol.  i,  pp.  72^727.     1808. 

Silurian.     MaeSHcfiuwIli'.     Iiirtuded  in  Mount  WasliinKton  iMries,  Ordovii'IaJi. 
BUey  aeriee,  Duinlilr.    Ti-XBii  <[pcil.  Rurv.,  lat  Ann.  liefii.,  pi.  iii.  p.  Ixi.     1890. 

Ca,[jil)rifui-    Tcxtu', 
Riley  scries,  CoiiisUwk.    Texas  fJwil.  Surv.,  let  Ann.  R«i)t„  pp.  :iMtt-28».     IS90, 

Cambrian.    Toxus.     tni^lnded  in  Middle  Cambrinnt?). 
Riley  seriefl,  CuiuKtocb.     Textui  I  ieol.  Snrv.,  2>1  Ann.  Rept,  y.  TilM.     1891. 

Cumbrian.    Texan.     Inclndcl  in  Middle  (.'ambriiut. 
Bilijy.  Wdlcott.     U.  S.  Geol.  Snrv.,  Bull.  No,  HI.  p.  240.     IHHI. 

Camtirian.    Texse. 
Blplaygroup,  Hil(tiird.     Rept.  on  ffeol.  iin.i  Agric  o(  Miw..  pp.  62.  «3-B6,     18SQri 

C'rHtat^iiiH.    MiMdneippi. 
Ripley  group,  (iabb.     Phil.  Acwi.  Nat.  tUfi.,  Prm:,  vol.  xiii,  p.  124.     1802. 

(.Vetawi'iiw,     New  Jersey. 
Ripley  group,  Saflord.     Am.  Jour,  SeJ.,  2<1  mr..  vol,_x*xvii.  pp.  3a6-3H8.     18M. 

Cretaceous.     Tentieasee. 
Ripley  group,  Khumard.    St.  Ixiuia  Acnd,  Bci.,TrBUK.,  vol.  li,  p,  1G2.     1888. 

Cretacoouti.     Alabama. 
Ripley  group,  SaEfonl.    Geol.  o(  Tenn.,  pp.  417-*3l,    1W9. 

Cretacecnis.     Tennessee. 
Ripley  group,  llilganl.    Atn.  Jour.  Sci.,  3d  eer.,  vol.  ii,  pp.  301-394.    1871. 

Cretaceous.    Mia^iiiHippi,  Alaliama,  Georgia,  Texaa,  and  Arkansas.     Exact  ay^^ 
Fox  HilJ  ImiIs,  hipheat  Cretaceous  in  New  Jersey. 
Ripley  group,  KMIebrew  and  Saffoni.     Kes.  of  Tenn.,  p.  44.     1874. 

Cretaceous.     Tennewiee. 
Ripley  formation.  Smith  and  Johnson.     V.  8.  Geol.  Surv.,  Bull.  No.  43,  p,  71.     188* 

Cretaceous.    Alabama, 
Eipley,  Loughriilge.     Ky.  Geol.   Surv.,  Jackson  Purchase  repon,  pp.  32-38.     188&^ 

Cretaceous.     Kentucky. 
Ripley  aeriea,  Spencer.    Ga.  Geol.  Surv.,  lat  Rept  of  Prox-,  p.  34.     1891. 

Cretaceoui".    Georgia, 
Ripley  series,  Langilon.    Ga.  Geol.  itnrw,  1st  Rept.  of  Prog.,  p.  92.     1891. 

Tertiary.     (Ji-orgia. 
Ripley,  Langdon.     Geol.  Soc.  Am.,  Bull.,  voi.  ii,  pp.  588,  5t»2.     1891. 

Cretaceous.    Alabama. 
Ripley,  Smith.     Ala.  Geol.  Surv.,  Bull.  No.  2,  p.  IS.     1892. 

Cretaceous.     Alaliama. 
Ripley,  Smith,  Johnson  and  Langdon,     Ala.  Geol.  Surv.,  Geol.  of  Coastal  Plain  ot 
Ala.,  pi>.  2.57,  ;«",  423.     1894. 

CretaeeoUH.     Alabaiua. 
Ripley  stage,  Harriw  and  Vealcli.     Iji.  State  Exp.  Sta.,  pt  v,  pp.  52-62.     1899. 

Cretaceous.    lAiui.<iana. 
Biversdale  formation.  Ami.    Can.  Rec.  Sci.,  vol.  viii,  pp.  1,W-160.     ItWO. 

Carlmnifeniuii.     Canada.     Included  in  FxH-arlwuiferous, 
Riversilale  formation,  Ami.     S.  S.  Inst  Sci.,  Proc.  and  Trans.,  vol.  x,  pL  2,  pp.  162^ 
178.     1900. 
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Uveraide  sandstone,  Hopkins.     Indiana  Dept.  Geol.  and  Nat.  Ki^.,  20th  Ann.  Rept. 
(1806),  pp.  196,  317.     1896. 

Carboniferous.    Indiana, 
itiversidc  sandstone.  Kindle.    Am.  Pal.,  Bull.  No.  12,  p.  6.     1899. 

Devonian.     Indiana.     Included  in  Knobstones. 
itobmett  flags,  Ilaworthand  Kirk.     Kan.  Univ.  Quart.,  vol.  ii,  p.  108.     18i)4. 

Carboniferous.    Kansas. 
itobiziBon  beds,  Diller.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  'M2.     1892. 

Carboniferous.    California, 
iobinson  formation.  Turner.    U.  S.  Geol.  Snrv.,  14th  Ann.  Rept.,  pt,  ii,  p.  447.    1894. 

Carboniferous.    California, 
iobinson,  Diller.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  15.     1895. 

Carboniferous.    California, 
iobinson  formation.  Turner.     U.  S.  Geol.  Surv.,  17th  Ann.  Rept.,  pt.  i,  n.  62(5.    1896. 

Joratrias.    California, 
lobinson  formation.  Turner.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  37. 
1897. 

Carboniferous,  or  older.     California.     Include<l  in  Be<l  Rock  writ'H. 
lobinson  quartzite,  Tower  and  Smith.     U.  S.  Geol.  Surv.,  19th  Ann.  Rept.,  pt.  iii, 
pp.  620-622.     1899. 

Cambrian.     Utah, 
lobinson  limestone,  Beede.     Kan.  Acad.  Sci.,  Trans.,  vol.  xvi,  p.  83.     1899. 

Carboniferous.     Kansas.     Exact  syn.  Burlingame  limestone. 
Xochdale  group,  Dwight.     Vassar  Bros.  Inst.,  Trans.,  vol.  iv,  p.  213.     1887. 

Silurian.     New  York.     Exact  syn.  Calciferous(?) 
lochdale  group,  Dwight.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xxxiv,  p.  32.     1887. 

Silurian.    New  York. 
ftoche  Perc^e group,  Dawson.     Can.  Geol.  Surv.,  Rept.,  1879-80,  p.  12A-55A.     1879. 

Tertiary.     Canada.     Included  in  Lignite  Tertiary.     Exact  syn.  Fcjrt  Union  group 
of  Missouri. 
ftochelle  conglomerate,  Drake.     Texas  Geol.  Surv.,  4th  Ann.  Rept.,  j).  388.     1893. 

Carboniferous.    Texas.    Include<i  in  Canyon  division. 
Block  Creek  limestone,  Worthen.     l^x'on.  Geol.  of  111.,  vol.  iii,  p.  325.     1882. 

Carboniferous.     Illinois.     Included  in  Coal  Mea.sures. 
Block  Falls  series.  Lane.     Mich.  Geol.  Surv.,  vol.  vii,  pt.  ii,  p.  253.     liXX). 

Carboniferous.     Michigan.     Exact  syn.  Cuyahoga. 
Etockcastle  group,  Crandall.     Ky.  (ieol.  Surv.  (Pnx^tor),  (Jeol.  of  Whitley  Co. 

Carboniferous.     Kentucky.     Exact  syn. «.  ( 'onjjionierate,  Pine  Mountain  ^roup(?) 
Etockcastle  <*onglomerate  lentil,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Athus  of  V.  S., 
Folio  Nos.  46,  47.     1898. 

Carboniferous.     Kentucky.     InchuhHl  in  Pennnylvanian  serie.s. 
Kotrkcastle  conglomerate  lentil,  Campl)el].     IJ.  S.  (ieol.  Surv.,  Geol.  Atlas  of  V.  S., 
Folio  No.  53.     1899. 

Carlwniferous.      Tennessee.      Included    in    IVnnsylvanian    neries.        Kxart    syn. 
Walden  sandstone. 
Bockford  shales,  Webster.    Davenjxjrt  (Iowa)  Acad.  Sci.,  Proc.,  vol.  v,  pp.  1(K»-109. 
1889. 

Devonian.     Iowa. 
Rockford  goniatite  limestone,  Hopkins  an<l  Siebenthal.     Indiana  Dept.  (ieol.  and 
Nat  Res.,  21st  Ann.  Rept.,  1896,  p.  296.     1897. 

Carlxmiferons.    Indiana. 
Rockford  limestone.  Kindle.     Indiana  Dept.  Geol.  and  Nat.  Res.,  22d  Ann.  Rept., 
1897,  p.  408.     1898. 

Carboniferous.    Indiana. 
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BtH-MonI  ^niatite  limestonf,  Blahhtey  anil  Ashley.     Iinlianit  IVi>i.  Ht*)!.  snil  N'li 
Rps..  22d  Ann.  Kept.,  18B7,  p.  Ifl.     1898. 
Carbon  ifermia.     Indiana. 
Bot'brord  paniHttte  linite^fmir.  A^tilfv.     Iii.lUiiii  1>vpt.  i ;««).  Hn<l  \»t.  Kt*..  ^i  \na. 
Kept,  I«98,  pp.  74,  Til.     ISftii. 
CarlmnifermiK.     Iniliaiiu. 
K>K:ktonl  liineelone,  Kindle.     Am.  PmI.,  Bail.  N...  12,  p.  7.     I«09, 

Des*(ini'an.     Indiana, 
Bockinetaam  iciu-h  nliiKi.  [liltlKiuck.     Am.  Mua.  Nat.  HiM..  Hull.,  vol.  i.  INKl-l 
p.  1711.     IKK4. 
Vermont  aoil  New  tlMii|Mhitv. 
Roi'kiD};hani  niii'B  K-liist,  Hitchcort.  Jour,  of  <i«i1,,  \-ol.  h",  p.  -M.     1S». 

Algonkian  or  Cnnibrinn.     New  tlamptihire.     InrJodfil  in  MrinUlhan. 
Bockmart  slalt-,  HavM.     lieoi.  »».-.  Am.,  Bull.,  vol.  11,  p.  U:{.     IffiN). 

Silurian.    Tt-nnt-Bset-.    Inolinltrl  iu  Trpnl'in, 
Rockmarl  slate,  Spenovr.     (in.  <iiH>l.  Snrv.,  Tli«<  ndooxoii'  (trmip.     1M9I. 

Otdovirian.     Georgia.     Ini'lu'lol  in  Cliickanuiui^ 
Rorkniart  elate,  Hayeg.     (ienl.  Sno.  Am.,  Biill.,  vol.  v.  p.  480.     IMH. 

Silurian.    Ueor^a  an'1  Aliibainii. 
BotJnriUe  TOngloinefate.  Mftlw.     V.  8,  <J«i1,  Surv..  Iltli  Ann.  I(«pt.  [it.  i.  p.* 
1891. 
Civiaccoiw.     Inwa.     Exact  ayna.  Niaiinaholany  nndHtont',  Fort  t>a>I)^  |;yp«nni. 
Bockvillf  mn^lomcmte,  VWvin.     Iowa  fieol.  (>ur\-.,  vnl.  riii.  pp.  tflO-162.     ItK* 

Cretat-eoust' )     Iowa. 
Bockwood  fonnslion,  Hayee.     r.eot.  Soc.  Am..  Bull.,  vol.  ii.  p,  143.     I8MI, 

Silurian.     Tpnnessi*.     Exai-t  syii.  Clinton  =  Dyn'tone. 
R,„>k«iH«1.  Iliiyw,     Ak.  Ci-ol.  Surv.,  Bull.  No.  A,  p.  AH.     \KK!. 
Silurian.    Alabama.     Includes  Dyestone,  White  Oak,  Clinch  Mountain,  QinlMi, 
and  Red  Mountain. 
R<H-kwu(Hl  (oriiiation,  Hayes,     (ieol.  Sr.c.  Am.,  Bull.,  vol.  v,  p.  470.     18»4. 

Silurian,    (ieiiriiia  and  Alaliauia. 
Koi-k  woo>l  windsloni-,  Catii]>bell.     V.  S.  <  Jeoi.  Surv.,  Geol.  Alias  of  II.  S.,  Folio  No.  li 
ISW. 
SJIitri.tn.     Kentuoky,  Viiyinia  ami  Tcnneeeee. 
Rix-kwoixl,  t'ant])l>ell.     Ceiil.  Sim'.  Am.,  Bull.,  vol.  v,  pp.  171.  176.     ISIM. 

Silurian.     Virginia.     Inclo'leil  In  Clinton. 
H,j.kH...Hl  fi.niiation,  CampMI.     V.  S.   Ceol.  Supv-.,  Geol.  Atlas  of  V.  S..  Folios 
Nif.  11',  as.    1«M,  ISWl. 
Silurian.     Kenliii'kv,  Vii^inia  nriil  Tenneseet'. 
R.Hk«i>.Kl.  ihirl.m.    i'.  S.  (iw>l. Siirv.,  Geol.  Atlaa of  U.  S.,  FolioB  Nw.  14,  32.    1®*, 
IHWi. 
Silurian.     Virginia  and  We^t  Virginia.     Kxai-t  syns.  Clinton.  Rogers  No.  v,  Ui^ 
Siiiveiil. 
Rui'kH'iHHl  fdrniatidn,  Hayex.     C.  S.  (ieol.  Surv.,  Oeol.  Atlas  of  U.  8.,  Folioe  Nc*.  ^^ 
4,  »i.  S,  111,  ll}.  21,  :i5.     IKW,  18H.1,  !«>«. 
Silurian,     (ieorv'ia,  Tfnneswv,  .Alal>sma. 
Rockw.KBl,   Kfith,     V.  S.  Geol.  Sun.,   Geol.   Atlas  of  U.  S.,  Folioe  Noa.  25,  27, 'S' 
IH-'Ki. 
Silurian.     Tenne«iee. 
Roi-kwood,  Darton  and  Taff.     C.  S.  Geol.  Surv,,  Geol.  AUaaol  U.  S-,  Folio  So.W- 
1896. 
Silariat).    West  Virginia  and  Maryland. 
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kwood  formation,  Hayes.     U.  S.  Geol.Surv.,  Ueol.  Atlas  of  IT.  S.,  Folio  No.  :i5. 

1896. 
lurian.    Alabama.    Exact  syns.  Clinton  or  Red  Mountain  group,  Dyestone group, 

and  White  Oak  Mountain  sandstone. 
kwood  formation,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  44. 

1897. 
lurian.     Virginia,  West  Virginia. 

kwood  fonnation,  Clark.     Md.  (ieol.  Surv.,  vol.  i,  pp.  181-182.     1897. 
llurian.     Maryland.     Exact  syn.  Clinton  shales, 
kwood  formation,  Darton.     U.  S.  Geol.  Surv., Geol.  Atlas  of  V.  S.,  Folio  No.  61. 

1899. 
lurian.     Virginia  and  West  Virginia, 
kwood  formation,  Campbell.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  59. 

1899. 
lurian.     Virginia,  Tennessee.  * 

iy  Comfort  chalk.  Hill.     Ark.  Geol.  Surv.,  1888,  vol.  ii,  pp.  89-95.     1888. 
retaoeous.     Arkansas.     Included  in  Chalky  marl  l)eds. 
I^rsville  shale,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  12. 

1894. 
Gunbrian.     Kentucky,  Virginia,  and  Tennessee, 
ersville shale,  Keith.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folios  Nos.  16,  25,  27. 

1895,  1896. 
Arobrian.     Tennessee  and  North  Carolina. 

ersville shale, Campljell.    U.  S.  Geol.  Surv.,  Geol.  Atlasof  U.  S.,  Folio  No.  59.  1899. 
unbrian.     Virginia  and  Tennessee. 

ne  sandstone,  Hayes.     Cieol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  14.'{.     1890. 
eunbrian(?).     Tennessee.     Part.  syn.  Chilhowee(?). 
lie  sandstone,  Walcott.     U.  S.  Geol.  Surv.,  Bull.  No.  81,  ]>.  247.     1891. 
ambrian.     Tennessee.     Exact  svn.  Knox. 

m 

ae  sandstone,  Hayes.     Ala.  Geol.  Surv.,  Bull.  No.  4,  pp.  'M,  87.     1892. 

ambrian.     Alal>ama.     Includes  Weisner  (piartzite. 

lie  sandstone,  Hayes.     Geol.  Sik*.  Am.,  Bull.,  vol.  v,  p.  4<)7.     1894. 

ambrian.     Ge<^rgia. 

tie  formation,  Hayes.     V.  S.  Geol.  Surv.,  Geol.  Atlan  of  U.  S.,  Folios  Nos.  2, 4,  6,  20. 

1894-^. 
anibrian.     (icjorgia,  Tennesset*. 

lie,  Keith.     U.  S.  Geol.  Surv.,  Geol.  Atlasof  V.  S.,  Folios  Nos.  16,  25,  27.     1895, 1S9H. 
ambrian.     Tennessee,  North  Carolina. 

lie  fonnation,  Keith.     U.  S.  (leol.  Surv.,  (Jeol.  .Vtlas  of  U.  S.,  Folio  No.  Mi.     189(). 
ambrian.     Tennessee.     Exa<*t  svn.  Knox  siuidstone. 
nney  shale,  l>art<^>n.     Am.  Geol.,  vol.  x,  p.  17.     1892. 
evonian.     Virginia.     Part.  syn.  llamilton. 
nney  shale,  Darton.     U.  S.  (ieol.  Surv.,  (Jeol.  Atlas  of  U.S.,  Folios  Nos.  14,  152. 

1894,  1896. 
evonian.    Virginia  and  West  Virjjinia.      Exact  syns.  Hamilton,  Rogers  Cadent. 

Part.  syn.  Rogers,  No.  viii. 
nney  shale,  Campl>ell.     U.  S.  (ieol.  Surv.,  (ieol.  Atlas  of  V.  S.,  Folio  No.  2().     1X96. 
evonian.     Virginia  and  West  Virginia. 
oney  shale,  Darton  andTaff.     U.  S.  (ieol.  Surv.,  (ieol.  Atlas  of  U.  S.,  Folio  No.  28. 

1896. 
>evonian.     West  Virginia  and  Maryland. 

nney  shale,  Campbell.     U.  S.  Geol.  Surv.,  <  ieol.  Atlasof  IJ.  S.,  Folio  No.  44.     1897. 
>evonian.     Virginia  and  West  \'irginia. 
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Romney  formation,  Clark.    Md.  GeoL  8arv.,  voL  1,  p.  188.    1887. 

Devonian.    Maryland.     Elxact  syn.  Hamilton  shales. 
Romney  shale,  Darton.    U.  a  Geol.  Sorv.,  GeoL  Atlas  of  U.  &»  Folio  Na  8L    IML 

Devonian.    Virginia  and  West  Viif^nia. 
Romney  formation,  O'Harra.    Md.  Geol.  Sarv.,  Alleguiy  Co.,  p.  108.    1900. 

Devonian.     Maryland. 
Bondout  waterlime,  Clarke  and  Bchuchert    Sdenoe,  new  ser.,  voL  z,  ppL  876-877. 
188». 

Silurian.    New  York.    Included  in  Oayogan. 
Rondout  waterlime  formation,  Weller.    N.  J.  Geol.  Sorv.,  Bept,  1899,  p.  80.    1900L 

Silurian.     New  Jersey. 
Rondout  waterlime,  Grabau.    Geol.  Soc.  Am.,  Ball.,  vol.  zi,  pp.  849-850.    1900l 

Silurian.    New  York.    Included  in  Upper  Silarian. 
Boae  Zaland  arkose,  Shaler,  Woodworth  and  Foecste.    U.  8.  GeoL  Surv.,  Moo., 
vol.  xxxiii,  p.  380.     1899. 

Carboniferous.    Rhode  Island. 
Boslyn  sandstone,  Russell.    U.  S.  Geol.  Surv.,  80th  Ann.  R^it.,  p.  ii,  pp.  18^127. 
1900. 

Tertiary.     Washington. 
Bossville  shales  and  san<lstone,  Beede.    Kan.  Acad.  ScL,  Timns.,  voL  zv,  p.  31. 
1898. 

Carboniferous.     Kansas. 
Botten  limestone,  Winchell.    Am.  Assoc  Adv.  ScL,  Proc.,  voL  z,  p.  91.    186& 

Cretaceous.    Alabama.    Included  in  Upper  CreCaoeoaa. 
Rotten  limestone  group,  Hilgard.    Rept  on  GeoL  and  Agric  of  Mifli.,  pp.  OS,  TM^ 
1860. 

Cretaceous.    Miasissippi. 
Rotten  limeptono,  Hilgard.     Am.  Jour.  8ci,  3d  ser.,  voL  ii,  pp.  891-894.     1871. 

Cretaceous.     < Georgia,  Alal)aina,  MiHHiHBippi,  Texas,  and  Arkansas.     Exact  syn.  R 
Piomi  group.     l*art.  syn.  Niobrara  division  (?). 
RotttMi  limej^tone,  Killebrew  and  Safforci.     Res.  of  Tenn.,  p.  43.     1874. 

C'n^taceoiii*.     Tennessee. 
Rotten  linit'stono,  Sniitli  and  John>*(>n.     V,  8.  (ieol.  Surv.,  Bull.  No.  43,  p.  83.    1887. 

Cretaccouy.     Alabama. 
Rotton  linu"^tone  serios,  8{Kintvr.     (la.  (leol.   Surv.,  Ist  Rept.  of   Pnig.,  1890-91. 
1W)1. 

( Veta<'eonH.     <u»orjjria. 
Kotton  linit'stom*,  Whit<'.     V.  S.  (ieol.  Surv.,  Hull.  No.  82,  p.  106.     1891. 

Cretacoous.     (Julf  n*jrion. 
Rotten  limestone,  Smith.     Ala.  (ie<>l.  Surv.,  Hull.  No.  2,  p.  14.     1892. 

Cretaeeou-i.     Alabama.     Kxaet  syn.  Chalk. 
Rotten  lime*<tone,  Smith,  Johnson  and  I^ngdon.     Ala.  Uefil.  Surv.,  Geol.  of  Oo«^ 
Plain  of  Ala.,  pih  lo,  270,  :VxA),  4:M),  455.     1894. 

Cretaceou.**.     .Mabama.     Kxaet  syn.  Chalk. 
Houbidoux  siindstone,  Winslow.     Mo.  (iiol.  Surv.,  Rept.,  vol.  ii,  pp.  vii,  114,  H^' 

Cambrian.     Miss(Miri.     Includes  First  sandstone  and  Second  santUitone. 
Kou))idoux,  Nason.     Am.  Geol.,  vol.  xi,  p.  tH.     1893. 

Missouri. 
Roubiiloux  sandstone,  Keyes.     Mo.  Geol.  Surv.,  vol.  iv,  p.  30.     1894. 

Lower  Silurian.     Missouri.     Inelude<l  in  Caleiferous stage. 
Roubidoux  sandstone,  Keyes.     Mo.  Gwl.  Surv.,  vol.  vi,  p.  378.      1894. 

Cambrian.     Mis-'jouri. 
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Oreek  bed,  Drake.    Texa8  Geol.  Surv.,  4th  Ann.  liept.,  p.  383.     1W>3. 
dferous.    Texa**.     IncliniiHl  in  Strawn  <livieion. 

iiiflt,  Eniereon.     U.  S.   Geol.  Surv.,  (.»«iol.  Atlaa  of  U.  S.,  llawlev  nheet. 
12, 

a.    MasHachuetetts. 

lists,  Emerson.    Geol.  Sot*.  Am.,  Bull.,  vol.  vii,  p.  5.     1895. 
ian(?).     Massachusetts.     Part.  syn.  Stockbridj^e  limestone, 
list,  Emerson.     IJ.  »S.  Geol.  Surv.,  Mon.,  vol.  xxix,  pp.  76-78.     1898. 
1.     Massachusetts.     Included  in  Lower  Silurian. 

list,  EiQersoD.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No. 50.    1898. 
1.     Massachusetts. 

r  conglomerate,  Crosby.     Kept,  on  Geol.  Map  of  Mass.,  p.  41.     1870. 
>ic.     Massachusetts.     Included  in  Carl>oniferous(?). 

conglomerate.  Burr  and  Burke.     Boston  Soc.  Nat.  Hist.,  Proc.,  vol.  xxix, 
.  179-184.     1900. 
iierous.    Massachusetts. 

»nuation,  Campbell  and  Mendenliall.     U.  S.  (ieol.  Surv.,  17th  Ann.  Kept., 
ii,  p.  490.     1896. 

iferous.    West  Virginia.    Includes  I  in  No.  xii  of  Rogers,  Conglomerate  series 
Fontaine. 

Idridge.     U.  S.  Geol.  Surv.,  (Jeol.  Allan  <»f  IJ.  S.,  Folio  No.  9.     1894. 
sous.     Colorado. 

OSS.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxvii,  p.  219.     1896. 
ous.    Colorado. 

Le  group,  Andrews.     Am.  Jour.  Sci.,  3il  s<»r.,  vol.  xviii,  p.  137.     1879. 
iferous.     Ohio. 

Campbell,     l^.  S.  CJeol.  Surv.,  (ieol.  Atlai*  of  V.  S.,  Folios  Nos.  12,  26.    1894, 
6. 

an.     Kentucky,  Virginia,  Tennessee. 
»rmation,  Cragin.     Colo.  Coll.  Stud.,  vol.  vi,  p.  49.     1896. 
ous.     Kansas.     Included  in  Benton.     Includes  Downs  limestone  or  Fence- 
it  limestone  and  Lincoln  marble. 

>nnation,  Campbell.     U.  S.  (leol.  Surv.,  (ieol.  Atlas  of  U.  S.,  Folio  No.  44. 
•7. 

an.     Virginia  and  West  Virginia. 

irpentines,  Emerson.     U.  S.  Cieol.  Surv.,  Mon.,  vol.  xxix,  p.  90.     1898. 
I.     Massachusetts.     Include<i  in  Chester  amphil)olites. 
•onp,  Adams.     Kan.  Univ.  (icK)l.  Surv.,  vol.  iv,  pp.  25-26.     1898. 
Cretaceous.     Kansas.     Included  in  Benton. 

•rmation,  Campbell.     I'.  S.  (ieol.  Surv.,  (ieol.  Atla.'^  of  V.  S.,  Folio.  No.  59. 
9. 

an.     Virginia  and  Tennes.sec;. 

ille  shale,  Stevenson.     N.  V.  Acad.  Sci.,  Trans.,  vol.  xv,  p.  51.     1896. 
iferous.     Arkansas.     Included  in  .\])plcton  shale.    . 

J  limestone,  Campbell.    U.  S.  (ieol.  Surv.,  (Jeol.  Atliis  of  l'.  S.,  Folio  No.  12. 
4. 

an.     Kentucky,  Virginia  aii<l  Tennessee. 

limestone,  Keith.     U.  S.  (ieol.  Surv.,  (ieol.  Atlas  of  [\  S.,  Folios  Nos.  16, 
27.     1895,  1896. 

an.    Tennessee  and  North  Carolina. 

limestone,  Campbell.     V.  S.  (t^oI.  Surv.,  (ieol.  Atlas  of  V.  S.,  Folio  No.  59. 
9. 
an.    Virginia  ami  Tennessee. 

^ull.  191—02 28 
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Saliina  river  beds,  F^nrofle.    Texas  Geol.  Suit.,  lit  Ann.  Bipt,  ppi  n-47.   IM. 

Tertiary.    Texas.    Exact  syn.  Timber  belt  bed& 
Salune  ri\'er  beds,  Dumble.    Texas  Geo!.  6arv.,  9d  Aun.  Bept.,  ppu  9^7.    IM. 

Tertiary.    Texas.    Included  in  Eocene.    Exact  wyn.  Timber  beU  beds. 
Sac  limestone,  Sbepard.    Mo.  Geol.  Sanr.,  vol.  xii,  pp.  40,  74-77.    IMB. 

Devonian.    Missoori.    Incloded  in  Hamilton  atage^ 
Saocharoidal  sandstone,  Shnmard.    Ma  Geol.  Borv.,  lai  and  Si  Ann.  Bep^  iLi, 
p.  160.     1855. 

Silurian.    Missouri.    Included  in  Lower  SUniian. 
Saccharoidal  sandstone,  Swallow.    Ma  Geol.  Snnr.,  lat  and  9d  Ann.  Bapla.,  pp^  117, 
197.     1855. 

Silurian.    MiasonrL    Included  in  Lower  Slorian. 
Saccharoidal  sandstone,  Meek.    Ma  GeoL  8iinr.»  Irt  and  Sd  Ann.  Bcpta.,  pi  l» 
p.  105.     1855. 

Silurian.    Missouri.    Included  in  Lower  SOnrian. 
Saccharoid  sandstone,  Shumard.     Ma  GeoL  Sorr.,  Bapt,  1866-1871,  pp.  191,  B7i 
215,  234,  245,  268,  284,  298,  308.  .  1873. 

Silurian.    Missouri.    Included  in  Lower  Silaiian  and  GUcUenNV  aand  lo^ 
Saccharoidal  sandstone,  Broadhead.     Ma  GeoL  Sorr.,  Bept.,  188&*1871,  pp.  10^  1^ 
54.    1873. 

Silurian.    Missouri.    Included  in  Lower  Sihulaa  and  CUdfeioaB  aand  rock. 
Saccharoidal  sandstone.  Meek.    Ma  Geol.  Sorv.,  Bept,  1866-1871,  pp.  118^  Itt   1871 

Silurian.    Missouri.    Included  in  Lower  Stlnrian. 
Saccharoidal  sandstone,  Broadhead.    Ma  GeoL  Sonr.,  Bept.,  1873^4^  pp.  S8.    1874. 

Lower  Silurian.    Missouri.    Included  in  M^gniwiaa  Hnwlnmii  aerieai 
Saivharoiilal  sandstone,  Ladd.     Ma  GeoL  Sorr.,  BnlL  No.  3,  pp.  14,  15u    1800. 

liower  Silurian.     Missouri. 
SaivhaixntUl  saiulstone.  Siiuond^  and   Hopkins.     Ark.  GeoL  Sarv.,  1891.  vol  iii 

pp.  ;;i^«.    1891. 

Silurian.     Arkaiis;u<. 
Sachuest  arko<^\  SIuiKt.  \\\M«l\vv»rth  ami  Foer«tc.      T.  S.  GeoL  Surw.  Mon.,  voL 
xxxiii.  i>.  :>7V.     lSi>^». 

i'arU»nitVn«us.     Kluxle  li^laii*!. 
Sacramento  i.^rniaii.»ii.  Smitli.     Jour,  .tf  «it»»»l..  vol.  ii,  pp.  oft^l-oiCJ.     ISW. 

lV»voni;iii.     lalift^rnia.     Inoluvli-^  Kf[iiiett  lime5ton«v antl  shalee^ 
Saddle  Creek  Ih^I.  Prakt.     Tox;i.<  ^iol.  Sur\..  4th  Ann.  Kept.,  p.  416.     1883- 

C'aHvuit\'n»u>.     Tf\;i'».     liu'lutU*«l  in  i.^is*-»w li vision. 
Sailor  Canyon.  Turrur.     Aru.  «;»^.l..  w\.  \iii,  p.  232.  .  ISW. 

J  u  ra:  Has.     v  'al  i :-  tii  ia. 
Siiilor  Oa:iy..:«  t  rriiari-  :i.  l.;:i.L'ivn.     l*.  S.  v;e»»I..  Siirv..  t^^eol.  Atlas  of  T.  S..  Kolio 
N.-.  :^».     iNvc 

Juniin;u?.     Cai:  -ruiii.     li..  :.i.usi  in  IVsi  Kvvk  juries. 
SiiiN'r  Caiiyoi.  :.^-:v.a:i.i:.  Liii.L'rt'u.     U.  <  «.;tvl.  <ur>-..  i^eoL  Atlas  of  T.  S..  Folk) 

Juratriiu-.     i'alii.rr'ia.      hA-lu-U-^l  in  Ix^l  K..vk  A'riw. 
St.  Albans  irr^Hip.  Man  vm      r>,ir*t,..i:  B-v.   Nat.   Hia^t..  l*nx:..  \x>I  viii.  iJjJ^l-^M'P- 

-4'.  1^*^  L*.'>i.    :n/^:. 

\\'»"::-  ■:-.:  a:i«l  lanaia.     l:;i.!':«U'*l  .ri  Ipj^ttr  Ta».'»mio  *yi  MarcoQ. 
St.  Anthony  >ai;.Ni  .tiv.  H-  r  kiiis     Irivliana  IVpt.  Ct«oL  and  Nat.  Kt?*.,  20th  Ann- 

Iii'iiaria. 
St.  Clair  -tar-'U     'i.iiest.-r.f  .  H^i'iv::i>.     Ark.   i.Tt?v.»L  :?urT.,  ISINL  voL  iv.  pp.  ^ 

^i  luria:;.     .V  rkaii^o^. 
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lestone,  Penrose.     Ark.  Geol.  Surv.,  1890,  vol.  i,  pp.  124-128,  166-184. 

Arkansas, 
les,  Lane.    Mich.  (ieol.  Surv.,  Kept.  State  Board,  1891, 1892,  p.  66.     1893. 

Michigan. 
QStone,  Williams.     Am.  Jour.  Sci.,  S*\  ser.,  vol.  xlvii,  pp.  32^329.    1894. 
Arkansas.     Included  in  Ordovician. 
les,  Lane.    Mich.  Geol.  Surv.,  vol.  v,  pt.  il,  p.  21.     1895. 

lee,  Lane.     U.  S.  Geol.  Surv.,  Water-Supply  Pajwrw,  No.  30,  j>l.  vi.     1899. 

pous.     Michigan.     Part.  syns.  Ohio  and  Black  nhale. 

les,  Sherzer.     Mi(;h.  Geol.  Surv.,  vol.  vii,  pt.  i,  pp.  25-30.     1900. 

Michigan.     Exact  syn.  (irenesee. 
estone,  Williams.     Ark.  (ieol.  Surv.,  1892,  v<j1.  v,  pp.  281-301.    ^900. 
Arkansas.     Included  in  Niagara. 

mdstone,  Winchell.     Minn.  Geol.  and  Nat.  Hint.  Surv.,  Ist  Ann.  Rept., 
pp.  68-80.     1873. 
arian.     Minnesota, 
ndstone,  Winchell.     Minn.  CJeol.  and  Nat.  Hist.  Surv.,  4th  Ann.  Kept., 

1876. 
irian.     Minnesota. 

ndstone,  Winchell.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  5th  Ann.  Kept., 
>-34.     1877. 
irian.     Minnesota. 

idstone,  Upham.     Minn.  Geol.  and  Nat.  HiHt.  Surv.,  Final  Kept.,  vol.  i, 
.     1884. 
i. 

idstone,  Winchell.     Minn.  (teol.  and  Nat.  Hist.  Surv.,  Final  Kept.,  vol.  i, 
J3,  257,  281.     1884. 

mation,  Winchell.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Kept.,  vol.  ii, 

ri,  13,  31.     1888. 

I.     Includes  Jordan  sandstone,  St.  Lawrence  limestone  -f  certain  sands 

mdy  shales. 

idstone,  Upham.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept.,  vol.  ii, 

.     1888. 

Qdstone,  Winchell.     Minn.  (leol.  and  Nat.  Hit?t.  Surv.,  17th  Ann.  Rept., 

J-64.     1889. 

ales.  Hall.     Minn.  Aea<l.  Nat.  Sci.,  Bull.,  vol.  iii,  No.  1,  p.  I'M.     1889. 
.     Minnesota.     Include<l  in  St.  Croix  formation   oi^   middle   member, 
syn.  4th  Magnesian  limestone  of  Misj^ouri. 

idstones.  Hall.     Minn.  Acad.  Nat.  Sci.,  Bull.,  vol.  iii,  No.  1,  p.  134.     1889. 
.     Minnesota.     Include<l  in  St.  Croix  fori  nation  as  lowest  of  three  mem- 

^alcott.     U.  S.  Geol.  Surv.,  Bull.  No.  ^i,  i>p.  245,  330.     1891. 

rian.     Mississippi  Valley. 

ndstone,  Keyes.     Iowa  Geol.  Surv.,  1st  Ann.  Rept.,  vol.  i,  pp.  20-21. 

.     Iowa.     Included  in  Upper  Cambrian.     Exact  syn.  Potsdam. 
ndstone,  Calvin.     Iowa  (Jeol.  Surv.,  vol.  iv,  pp.  54-61.     1895. 
.     Iowa.     Include<l  in  Pot.^dani  series. 

adstone,  Norton.     Iowa  (ieol.  Surv.,  vol.  iii,  pp.  184-186.     1895. 
Iowa. 
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St.  Elias  8i*hi8t,  KusHell.     Nat.  (veog.  Mag.,  vol.  iii,  pp.  167,  17:^-174.     1891. 

Ala8ka. 
St  Elias  8chi8t,  Upham.     Geol.  Soc.  Am.,  Bull.,  vol.  iv,  p.  190.     18S^. 

Plei8t<x«ne  (?).     Alaska. 
St.  Francois  liinestono,  Keyw.     Md.  (Jeol.  Surv.,  vol.  vi,  pi>.  3iil,  H49,  352.     KS*.H. 
C-atiibrian.     Mi8«)uri.     Inchi(ie<i  in  Ozark  wri(.»H.     Includea  Potoni  linii^tjtnr  ami 
St.  .r<»Ht'ph  linK»>*t<»ne. 
St.  FraiuH)i8,  Key**.     Mo.  <nM>i.  Surv.,  vol.  vii,  pt.  ii,  p.  649.     1894. 

I/»\V('r  Silurian.     MisHouri. 
St.  Genevieve  limestone,  Shuuianl.     St.  l^ouis  Atrail.  Sci.,  Trans.,  vol.  i,  p.  4116. 
1857. 
l^)\ver  CarUmifercniH.     Minwouri.     Included  in  Mountain  liniest^me. 
St.  (renevieve  limestone,  Shumanl.     Mo.  (ieol.  Surv.,  Kept.,  1855-1871,  p.  29o.     IST^i. 

CarhouiferouH.     Missouri.     IncludiKl  in  l>ower  (/arlxmifenms. 
St.  Genevieve,  Keyes.     (leol.  S<x'.  Am.,  Bull.,  vol.  iii,  pp,  284,  287.     mi'2. 

lx)wer  ( -arlKmiferouH.     Missouri. 
8t.  (leuevieve  limestone,  Keyen.     Mo.  (teol.  Surv.,  vol.  iv,  pp.  30,  76.     1894. 

Ix>wer  Carboniferous.     Missouri.     Included  in  8t  Ixmls  stage. 
St.  Genevieve  limestone,  Keyes.     Mo.  Geol.  Sur\'.,  vol.  vii,  pt.  ii,  p.  390.     1894. 

liower  Garlxmiferous.     Missouri.     InirludtHl  in  St.  liouis  stage. 
St.  Joe  marble,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  pp.  252-350.     1890. 

Carboniferous.     Arkansaj^.     Include<l  in  I/>wer  C-arboniferous. 
St.  Joe  linifstone,  (ialla^er.     Mo.  (leol.  Surv.,  Bien.  Kept.,  p.  52.     1898. 

Ul)I)er  CarlKiiiiferous.     Missouri.     Inrlude<l  in  rp|H»r  Coal  Measures. 
St.  Johns  slate,  Jukes.     General  Kept,  on  <feol.  of  Newfoundland,  p.  51   t*t   secj. 
1 84S. 
('anibriaii(?).     Newfoundland. 
St.  Jobn  sbak»s,  Dawson.     Am.  Jour.  Sen.,  2<1  sen,  vol.  xxxv,  pp.  314-;U9.      1S<>;{. 

Devonian.     Canada.     Included  in  St.  Jobn  group  or  series. 
St,  John  group,  Dawson.     Am.  Jour.  S*i  ,  2d  ser.,  vol.  xxxv,  pp.  314-319.      18<).S. 

Devonian.     Canada.     IncUuU^  St.  John  shales. 
St.  John  group,  Matthew.     Can.  Nat.,  vol.  viii,  pp.  244,  247-251.     18<)3. 

Cam}>rian.     New  Brunswick. 
St.  John  series,   Dawson.     Regents  Univ.  of  N.  Y.,  16th  .\un.  Kept.,  pp.  97-109; 
Quart.  Jour.  Geol.  Soi'.,  vol.  xviii,  p.  296.     1863. 
lH»vonian  or  rpj>er  Silurian.     New  Brunswick.     In(duded  in  Middle  and  I><»wer 
Devonian,  Upi)er  Silurian.     Includes  (^atskill,  Chemung,  Portage,  G^enesee, 
Hamilton,  Corniferous,  Oriskany  ami  Schoharie. 
St.  Jean  (John)  group,  Bailey  and  Matthew.     Can.  Geol.  Surv.,  Kept.  1870-71,  pp.  138- 
148.     1878. 
liOwer  Silurian.     New  Brunswick.     Kxact  syn.  Aca<lian  group. 
St.  John  grouj),  Matthew.     Can.  Geol.  Surv.,  Kept.  1876-77,  p.  342.     1878.  . 

New  Brunswick. 
St.  John  grouj),  Bailey.     Can.  (ieol.  Surv.,  Kei)t.  1877-78,  p.  28D*.     1879. 
Cambrian.     New   Bnmswick.      Included   in   PriiUvirdial  Silurian.      Exact  svn. 
Acadian  group. 
St.  John  gnmp,  Miller.     Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  iv,  No.  4,  p.  271.     1881. 
St.  John  group,  Matthew.     C«n.  Roy.  Soc.,  Proc.  and  Trans.,  vol.  i,  sec  iv,  pp.  87-106^ 
271-279;  vol.  ii,  sei*.  iv,  pp.  99-124;  vol.  iii,  sec.  iv,  pp.  29-84;  vol.  v,  sec  iv, 
pp.  1 15-166;  vol.  viii,  sec.  iv,  pp.  123-166;  vol.  ix,  sec.  iv,  pp.  95-110;  vol.  zi,  see. 
iv,  pp.  85-130.     1883-1893. 
(Cambrian.     New  Brunswi(!k.  ^ 

St.  John  group,  Matthew.      N.  B.  Nat.  Hist.  Soc.  Bull.,  vol.  i,  1882-80,  pp.  97-102L 
1885. 
Cambrian.    New  Brunswick. 
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M.  Jnhn  ifnnip,  Mattlww.     Can.  Kit.  S^-i..  vol.  ii.  |i|i.  ;h">7-.'U»:;.      |s.s7. 

I'ani^riaii.     Now  r*riin>uirk. 
M.  .Tolm  ^rroup,  Matthew,      (an.  Koy.  S<k'.,  I*nK'.  and  Tnuis..  \nl,  vii.st-r.  iv,  \>\t.  l*j:i- 
129.     1K90. 

Canibriun.     New  Brunr<\virk. 
St.  Ji.hii.  Wah-^itt.     T.  S.  <hni1.  Snrv.,  Kull.  N<».  SI.  pp.  LMs.  i»ii4.     ls«i|. 

Caiiibrian.     Ni'Wiotindlanil. 
>t.  Jiihii  irnMip.  .^latt!l('\v.     <'an.  Kny.  S«ir..  Tran.-..  nrw  mt..  vol.  iii.  «mm-.   iv.    pp. 
lti.Vl'11.     1S1C. 

(.'atnlirian.     N<'w  Hrun^iuirk. 
>t.  John  ^n*up,  .Matthi'U.     <'an.  Kny.  Sim-..  Trans.,  nrw  siT.vnl.  iv,  stT.  iv.  p.   IL*;;. 

[       Cainhrtan.     NVw  Ilrnnswit'k. 

>l.  Jnhn  jjrnmp,  Walm.f.     \Va>-li.  Arail.  Si.,  PriM-.,  mA.  i.  p.  :{'_M.     \\Hn\. 

i'anihrian.     Ncwf^inMlland. 

St.  Joseph  linH'Htnnf,  Kryf«*.     Mo.  (uhiI.  Smv..  vnl.  vi.  p.  XW.      ls*M. 

('uiiihrian.     .Missouri.     InrliKhil    in  Si.   Kranmi*:   liiiM>>tiini*.  H/ark  H'lio.      Part. 

syn.  <  »simf  rnni'?*tf>n<',  ('nlr  Camp  IinM*»«tMrif. 

St.  .hiM-ph  linit-ritonc,  Whislnw.     C.  S.  <i«'nl.  Snrv..  Unll.  NH.  \:\'J.  p.  II.     |s'h;. 

Missi»iiri. 
St.  Lawrence  liniostnnc.  Winrhcll.     Minn.  <ii'«il.  anil   Nat.   lli^t.  Snr\..  lM  Ann. 

U«'pl.,  pp.  I '>L'-1  •'>•'».     |S7I. 

Li.uvr  Silurian.     Minncrxita. 

St.   I-:iwr«'n«"<'  linicstittic.  Winrhcll.     Minn.  HvA.  ami    Nai.   Ilisi.  Snr\..    Iili   Aim. 

Hrpt..  pp.  :iL'-:54.    Is7<i. 

I.^iWi'r  Silnrian.     Minnt'Hota.     InclnMiil  in  Lnwrr  Mai:iH>>i:m  as  litwcsi  pnitinii. 

^t.  I^wri'ntf  linu'HtniK*.  \Vinr!n*ll.     Minn.  (irnl.  ami   .Nai.   Ili.-i.  Suiv..  '»ili   .\nn. 

Kept.,  p.  2*.i.     1S77. 

I^iwcr  Silurian.     Minncsnta. 

St.  IjiwrtMu'i*,  rpliam.     Minn.  <m'ii|.  anfl  Nat.  Ili^i.  Nijr\.    Mh   Ami.  lJ«-pt..  p.  in;;. 

1KS<». 

Lcwi'i  Silurian.     Minn('>(>ta. 
St.  l^wriMin*  liinf>tonc,  Winrhrll.      Minn.  <i»MiI.  an.)    \;M.  Ili^i    <iir\..  I'inal    l.'«|i!.. 
>«»l.  i.  pp.  L^l'-J,  125:;,  L'S'J.      lx.s-1. 

Minnc>«ita. 
St.  Id\vr(MU-(' linu^^tom*,  Ilarrinirton.      Miim.  <  Ji-i.I.  an.l  Nai    lli>t.Snr\..  linal  lirpl.. 

vi>i.  i,  p.  :;:;4.    iss4. 

<.ainliriun.     Minni'.'^ita. 
>t.  LiwnMK'f   linirHt«iia-.    Cpliam.      Minn.  <;<••.!.  aii«l    Nai.  Hi-l.>nr\..  Kinal   lirpi.. 
\'.l.  i.  p.  421.      ISSI. 
Miiiiifsiita. 
M.  I.av.rfn(f.  Winrlu'll.     Minn.  <  it  ••■I.  an.  I  .Nai.  I  li-t.  .<iir\ ..  linal  li«-pi..  M'I.  ii.  pp.  7o. 
:m.     ISSS. 
Carnlirian.     Minnesota, 
''t.  Ijiurcnci*    linifHtonc.   Cpliam.      Miiin.  <  n-"!.  ari«l    NmI.  lli-i.  ."^ni  \ ..  Kiiial    ll<'pi  . 
v<il.  ii,  pp.  ir.»,  UH).     1SS.S. 
^HMibrian.     Minnt*H>ta. 
^t.  l^wnMH-c  linifHtnno,  Winrhcll.     Mimi.  <;«•«•!.  ami   Nai    lli.-l.  Sniv..  rinal   Krp!., 
v*i|.  ii,  p.  xxii.     ISKK. 
Miniic.<aita.     liM'liidiii  in  St.  Cri»i\.     l-Aaii  .-yn.  .Mmili'ia  iimr>ti»in' <•:   Wim.iu-hi 
Survev. 
•*^t.  Ijiwrcntv  funnation,  Hall.     Minn.    \i;nl.   Nat    Sri..  llnJI.    m.I.  iii.  NH.  1.  p.  i:;i. 
1HS9. 
C^iiihriaii.     Minfu*»44>ta.      l'!\ai'|o\ii    M('ii<ii>ia  IniK-iitiii- ••{'   IiviiiL'. 
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8t  Lawrence  formation,  Hopkins.    Ark.  Geol.  Sorv.,  1800^  vol.  iv.,  {i.  601   lIMi 

Cambrian.    Arkansafi. 
8t.  Lawrence  limestone,  Hall  and  Sardeson.    Geol.  Soc.  Am.,  BnlLt  voL  iii,  p.  9fL 
1882. 
Ordovician.    Minnesota.    Included  in  MagnMrian  series. 
8t  I^wrence  limestone,  Keyes.    Iowa  Geol.  Borv.,  vol.  i,  {i.  23.    1883. 
Cambrian.    Iowa.    Included  in  St  Croix  asndstone.    Exact  syn.  Mendota  lime- 
stone. 
St  Lawrence  stage,  Upbam.    Am.  Geol.,  vol.  xvi,  p.  106.    1806. 

Pleistocene.    Included  in  Champlain  epoch. 
St  Lawrence,  Hall  and  Sardeson.    Geol.  Soc.  Am.,  Ball.,  vol  vi,  pp.  167, 172.  189& 

Cambrian(?).    Minnesota.    Included  in  Magnesian  series. 
St.  Louis  limestone,  Englemann.     Am.  Joqt,  BcL,  Sd  ser.,  vol.  iii,  pp.  ll^UOl 
1847. 
Lower  Carboniferous.    Illinois.    Inclnded  in  Mountain  limestone. 
St.  Louis  limestone,  Swallow.    Mo.  Geol.  Surv.,  1st  and  2d  Ann.  Bepta.,  pp.  OS,  17i 
1855. 
Carboniferous.    Missouri.    Included  in  Mountain  or  Lower  Carboniferoas  linw- 
stone. 

St.  Louis  limestone,  Shumard.    Mo.  Geol.  Surv. ,  1st  and  Sd  Ann.  Repts.,  pt  ii,  pp.  1S9, 
170,  181.     1855. 

Carboniferous.    Missouri. 
St  Louis,  Hall.    Am.  Aasoc.  Adv.  Sd.,  Proc.,  vol.  x,  p.  66.    1866. 

GarboniferouH.    Mississippi  Valley.    Exact  syn.  Oonorationary  limeBtone. 
St  Louis  limestone,  Shumard.    St.  Louis  Acad.  Sd.,  Tmns.,  vol.  i,  p.  407.    1857* 

Lower  Carboniferous.    Missouri.    Induded  in  Mountain  limestone. 
St.  Louis  limestone,  Hall.    Iowa  Geol.  Surv.,  vol.  i,  pt  i,  pp.  0^100.    1858. 

C^arl)oniferouf«.     Iowa.     Exact,  syn.  Concretionary  limestone. 
St.  I^)uis  I'nnestone,  Hall.     Albany  Inst.,  Tram?.,  vol.  iv,  pp.  2-3.     1864. 

(•arl)oniferoii8.     MissiKsipi>i  Valley.     Exact  syn.  Concretionary  limestone. 
St.  Ix)uis  group,  Wortlien.     111.  C.eol.  .Surv.,  vol.  i,  pp.  41-13,8:^-89.     1866. 

Carboniferous.     Illinois.     Includes  Warsaw  limestone. 
St.  Louis  limestone,  Worthen.     111.  (ux)l.  Surv.,  vol.  i,  pp.  292,  321,  333-334,  352, 
:^53-354.     18<M). 

Carboniferous.     Illinois. 
St.  Louis  group,  Engehnann.     111.  Geol.  Surv.,  vol.  i,  pp.  378-381,  413-414,  435-4:^» 
459.     Mm. 

Carboniferous.     Illinois. 
St.  Ix)uis,  limestone,  Kngelmann.     St.  Ixuiis  Acad.  Si'i., Trans.,  vol.  ii,  p.  189.    1^- 

I^jvver  Carboniferous.     Illinois. 
St.  Louis  limestone.  White.     .\nj.  Jour.  Sci.,  2d  ser.,  vol.  xlv,  p.  333.     1868. 

Carboniferous.     Iowa. 
St.  Louis  limeijtonc,  Worthen.     111.  (ieol.  Surv.,  vol.  iii,  pp.  42-44,  64-65,  111-1^'-' 
127-128,  138-140.     1868. 

CarlK)nifer<)Us.     Illinois. 
St.  IxHiis  grouj),  Worthen.     111.  (ieol.  Surv.,  vol.  iv,  pp.  15, 32,  51,  68,  84, 103.    1^'^* 

CarlKjniferous.     Illinois. 
St.  Louis  limestone,  White.     Iowa  <ieol.  Surv.,  vol.  i,  pp.  215-222,  225-230.    ^^'^' 

Carboniferous.     Iowa.     Included  in  Sulxarboniferous.     Exact  syn.  concretion**^- 
liFiM'stone.    Part.  syn.  Warsaw  limestone. 
St.  Ix)uis limestone, Shumard.     Mo.  (ieol.  Surv.,  Kept,  1855-1871,  pp.293,  320.     l^'^' 

Carboniferous.     Missouri.     Included  in  Lower  Carboniferous. 
St.  Louis  limestone,  Worthen.     111.  Geol.  Surv.,  vol.  v,  pp.  280,  274-277.     1873. 
^  Caj  bonlferous.     Illin(»is. 


'    8T.  LAWBENOE — ST.  LOUIS.  359 

nestone,  Broadhead.    Mo.  Geol.  Surv. ,  Kept. ,  1873-1874,  pp.  24, 184.    1874. 

srotifl.    Missouri.     Included  in  Lower  Carboniferous  Mountain  limestone. 

r  Coral  limestone,  Killebrew  and  Safford.     Res.  of  Tenn.,  pp.  40-41.    1874. 

erons.    Tennessee.     Included  in  Lower  Carboniferous  period. 

roup,  Norwood.     Ky.  Geol.  Surv.,  new  ser.,  vol.  i,  pp.  362-366.     1876. 

erous.     Kentucky.     Include<l  in  Lower  Carboniferous. 

mestone,  Shaler.     Ky.  Geol.  Surv.,  new  ser.,  vol.  iii,  p.  54.     1877. 

erous.     Kentucky.     Include<l  in  Sulx*arboniferous  limestone. 

roup,  Miller.     Cin.  Roc.  Nat.  Hist.,  Jour.,  vol.  iv,  No.  4,  p.  290.     1881. 

jries,  Vogiies.     N.  Y.  Acad.  Sci.,  Annals,  vol.  iv,  pp.  72-73.     1889. 

erous.     Mississippi  Valley,  Kentucky.     Includes  Sper^en  Hill  limestone 

linois. 

roup.  Miller.     N.  A.  Geol.  and  Pal.,  p.  71.     1889. 

Plopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  55.     1890. 

erous.     Arkansafi.     Included  in  I^wer  (-arbon  if  erous.     Exact,  svn.  War- 

-f  Concretionarv  limestone. 

mestone,  I^add.     Mo,  Geol.  Surr.,  Bull.  No.  3,  pp.  14,  15.     1890. 

ftrboniferouH.     Missouri. 

oiestone,  Sullivan.     Ky.  (ieol.  Surv.  ( Pro<*tor),  Geol.  of  Jackson  and  liock- 

eCos.     1891. 

erous.     Kentucky. 

roup,  Ortf)n.     Ky.  Geol   Surv.,  liept.  on  Petnjleuni,  etc.,  p.  11^5.     1891. 

erous.     Kentucky. 

jordon.     Am.  Geol.,  vol.  ix,  p.  185.     1892. 

erous.     Iowa. 

mestone,  Keyes.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  pp.  28:^,  294.     1892. 

]!arbon  if  erous.     Missouri.      IncludeH  St.  Genevieve  linieHt<me,  St.  Liniis 

stone,  and  Warsaw  limet«tone  in  part  from  St.  I^uin  j?n)U|). 

lates.  Van  Hise.     Int.  Cong,  of  (ii^ol.,  5tli  sh^hh.,  pi.  xiv.     1893. 

m.     Lake  Superior  region.     Include<l  in  Huronian. 

imestone,  Bain.     lowalieol.  Surv.,  vol.  i,  pp.  173-179.     1893. 

erous.    Iowa. 

Keyes.     Am.  Geol.,  vol.  xii,  p.  99.     1893. 

erous.     Iowa. 

imestone,  Keyes.     Iowa  Geol.  Surv.,  vol.  i,  p.  72.     1893. 

erous.     Iowa.     Included  in  MissiHsippian  series. 

tage,  Keyes.     Mo.  (ieol.  Surv.,  vol.  iv,  pp.  30,  71-72,  76.     1894. 

Carboniferous.     Missoiiri.     In(!lude8    St.  Cienevieve  nandstone,    St.  Louis 

stone,  ami  Warsaw  (in  part). 

tage,  Keyes.     Mo.  Geol.  Surv.,  vol.  vii,  j)t.  ii,  p.  390.     1894. 

arboniferous.     Missouri.     Included  in  St.  Genevieve  limentone,  St.  I^:)uis, 

Warsaw  (in  part). 

imestone,  Keyes.     Iowa  (ieol.  Surv.,  vol.  iii,  pi>.  2(»4-2<i5,  :^5-352,  447-148. 

• 

'erous.     Iowa.     Included  in  Mississippian  series. 

Bain.     Iowa  Geol.  Surv.,  vol.  iv,  pp.  277-282,  333-3:{<}.     1895. 

!erous.     Iowa.     Included   in   Mississippian   series.     Includes  Springvale 

Pella  beds  and  Verdi  beds. 

ormation,  Gordon.    Jour,  of  (Jeol.,  vol.  iii,  pj).  289-311.     1895. 

erous.     Iowa. 

Gordon.     Iowa  Geol.  Surv.,  vol.  iv,  pj).  214-222.     1895. 

:erou8.    Iowa. 

Bain.     Iowa  Geol.  Surv.,  vol.  v,  pp.  14.S-I51.     189(). 

'erous.     Iowa.     Included  in   Mississippian  series.     lucYuOi^ift  ^^T\Tv^N's\^^ 

ii,  and  Pella  beds. 
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8t  Louie  congloraente,  Hnbbwrd.    Mich.  GeoL  Bnrv.,  ^voL  vi,  pt;  il^fk  1f^  •■& 

Michigan.  ' 

8t  Looifl  8tage»  Beyer.    Iowa  Geo!.  Snnr.,  vol.  ix«  p.  Itt.    IMI. 

Garbonifefom.    Iowa.    Induded  in  Mintelppian  aerieL 
8t  Ionia,  Macbride.    Iowa  Geol.  Snrv.,  vol.  ix,  p.  187.    1808. 

Garboniferoos.    Iowa.    Included  in  Miariarippian  aerieL 
St.  Xarya  groop,  Heilprin.    Phil.  Acad.  Nat  8eL,  PMe.,  vol.  xxxii,  p.  0.   IM 

Maryland. 
8t  Mary  River  aeriea,  Dawaon.    Gan.  Geol.  8arv.,  Rapt*  lM>^n-lt2,  p.  Sa    IM 

Canada.    Included  in  Laramie. 
St  Mary  River  beda.  Dawaon.    Gbm.  Geol.  Sarv;  Rept,  1888-88-84,  pp.  MV67C,n(; 

66C?-e8C  1120-1140.    1886. 

Canada.    Incladed  in  Laramie. 
8t.  Petera  inndstone,  Hall.    Iowa  Geol.  Barv.,  vol.  i,  pt  i,  pp.  88-64.    1868. 

Silurian.    Iowa. 
St.  Peters  sandstone,  Whitney.    Iowa  Geol.  Sorv.,  vok  i,  pt  i,  pp.  887-841.    18S8. 

Silurian.    Iowa. 
St  Peters  sandstone,  Hall  and  Whitney.    Am.  Jour.  Sei.,  2  aer.,  vol.  zxvii,  p.  107. 
1850. 

Silurian.    Iowa. 
St  Peters  sandstone,  Everett.    111.  Nat  Hist  Soc.,  Tfeana.,  vol.  i,  aer.  i,  pp.  6fA 

1861. 
St  Peters,  Hall.    Regents  Univ.  of  N.  Y.,  18th  Ann.  Rapt,  pp.  11»-188.    1868. 

Silurian.    Upper  Mississippi  Valley.    Exact  ajrn.  Ghaay. 
St  Peters  sandstone,  Freeman.    III.  Geol.  Sunk,  vol.  iil,  pp.  S79-280.-  1888. 

Silurian.    Illinois. 
St.  Peter  sandstone,  Whitney.     III.  Geol.  Sorv.,  vol.  i,  pp.  184-188.    1888. 

Silurian.     llIinniH. 
8t.  Petern  sandfitono,  Worthen.     111.  Geol.  Surv.,  vol.  i,  pp.  14&-151.     1886. 

Silurian.     Illinui!^.     Kxact   nvn.  Saccharoidal  sandstone.     Part.  svn.  Oalciferoos 

St.  Pet(irs  sandstont*,  Wortluin.     III.  Geol.  Snrv.,  vol.  iv,  p.  3,  1870. 

Siltirian.     IllinoiH. 
St.  IVters  san<lstono,  •^Vhite.     Jowa  (ieol.  Surv.,  vol.  i,  p.  174.     1870. 
Silurian.     Iowa.     Included  in  Prinibniial  proup  of  lx)wer  Silurian. 
St.  IVtcrsan<Istono,  Wincfiell.     Minn.  (^leol.  and  Nat  Hist  Surv.,  Ist  Ann.  Kept- 
pp.  m-\i'2.     IS7.S. 
l^>\vcr  Silurian.     Minn»»sot4i. 
St.  IVt(Ms  sand.«-t()n(s  Shaw.    III.  ( ieol.  Surv.,  vol.  v,  pp.  23-24, 1  l.'V-llS,  126-128.  18"'^- 

Silurian.     llliiH.is. 
St.  IVter  .sandstone.  Winchell.     Minn.  iU^o\.  and  Nat  Hist.  Surv.,  2d  Ann.  Kept-, 
pp.  ]:V2-rX>.     Ih74. 
Lower  Silurian.     MiuFirsota. 
St.  Peters  sandstone.  lrvin<:.     Am.  Jour.  Sei.,  8<1  fc»er.,  vol.  ix,  p.  443.     187.*>. 

Sihu'ian.     \Vis<M»nsin.     liieUnled  in  Canadian. 
St.  Peter  san<lstoM»',  Ilarriuirton.     Minn.  (ieol.  and  Nat.  Hist  Surv.,  4th  Ann.  B^P^" 
p.  8S.      lH7(i. 
Lower  Silurian.     Minnesota. 
St.  Peter  san<lst<me,  Winchell.     (ieol.  and  Nat.  Ilipt.  Snrv.,  4th  Ann.  Kept.,  P-  '*^- 
lS7(i. 

Lower  Silurian.     Minnesota. 
St.  Peter  san<lst(nie,  Winchell.     Minn.  (ieol.  and  Nat.  Hist  Surv.,  5th  Ann.  R^P*' 

p.  2{\.     IS77. 
Lower  Silurian.     Minn«\>^nta. 
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.  Fsetera  sandstone,  Irving.     (Jeol.  of  Wis.,  vol.ii,  p.  555.     1877. 

Lower  Silurian.     WiwonHiii. 

:.  Peters  sandstone,  Chamberlin.     (ieol.  of  Wisconsin,  vol.  ii,  pp.  285-290.     1877. 

Ix)wer  Silurian.     Wisconsin. 

:.  Peters  sandstone,  Miller.    Cin.Soc.  Nat.  Hist.,  Jour.,  vol.  iv,  No.  4,  p.  28(1.    1881. 

:.  Peters  sandstone,  Wooster.     (Jeol.  of  Wis.,  vol.  iv,  j).  129.     1882. 

Wisconsin. 

.  liters  sandstone,  Stronjr.     (ieol.  of  Wis.,  vol.iv,  pp.  81-90.     1882. 

Canadian.     Wisconsin. 

:.  Peters  sandstone,  Chanil>erlin.     Geol.  of  Wis.,  vol.i,  p.  145.     1883. 

Silurian.     W^isconsin.     Included  in  Ordovician. 

:.  Peter  sandstone,  Harrinjrton.     Minn.  Geol.  anil  Nat.  Ili.st.  Surv.,  Final  Kept., 

vol.  i,  p.  337.     1884. 
Minnesota. 
:.  Peter  sandstone,  Wincholl.     Minn.  (tcol.  and  Nat.  Hist.  Surv.,  Final  U(»pt.,  vol.  i, 

pp.  218,  251,  288,  (550.     1884. 
Minnesota, 
u  Peter  sandstone,  Winchell.     Minn. (ie<>l. and  Nat.  Hist. Surv.,  Final  Rt»pt.,  vol.ii, 

pp.  10,  39,  75,  28,  («,  88.      1888. 
Cambrian.     Minn(^»ta. 
:.   Peters  sandstone,   Hall.     Minn.  A<ii<l.  Nat.  S<*i.,   Bull.,  V(>1.  iii.  No.  1,  p.  112. 

1889. 
Lower  Silurian.     Minnesota. 

;.  Peter  sandstone,  Phinney.     T.S.  (ie<»l.Surv..  lltli  Ann.  Kept.,  pt.  i,i).t>25.     1891. 
Silurian.     Indiana. 

:.  Peter  sandstone,  Mc(  Je<\     V.  S.  (ieol.  Surv.,  11th  Ann.  Kept..  i»t.  i,  i>.  3:^.     1891. 
Silurian.     Iowa. 
t.  Peter  sandstone,  Hall  and  Sardcson.     (Jeol.  Sm*.  Am.,  Bull.,  vol.  iii,  pp.  331,  350. 

1892. 
Upper  Silurian.     Minnesota. 

:.  Peter  sandstone,  Keyes.     Iowa  (leol.  Surv.,  vol.  i,  ]>p.  24-25.     1893. 
Silurian.     Iowa. 

L  Peters  sandstone,  James,     ('in.  S<m-.  Nat.  Hist.,  Jour.,  vol.  xvii,  No.  2,  p.  115.    1894. 
Ordovician. 

L  Peter,  Hersliey.     Am.  (ieol.,  vol.  xiv,  pp.  H>9,  174.     1894. 
Cambrian.     Illinois. 

:.  Peter  sandstone,  Calvin.     Iowa  Geol.  Snrv.,  vol.  iv,  pp.  (>8-73.     1895. 
Silurian.     Iowa.     Inclu<led  in  ()r<lovi(*iaii. 

t.  Peter  sandstone,  NortoFi.     Iowa  Gimh.  Surv.,  vol.  iii,  i»p.  180-182.     1895. 
Silurian.     Iowa. 
:.   Peter   sandstone,    Tddi-n.     l'.  S.  (ieol.  Snrv.,    17th    Ann.    Ucj)t.,   pt.  ii,   ]k837. 

1896. 
Silurian.     Illinois. 
t.  Peter  sandstone,  Winchell  an«l   ririch.     .Mimi.  (ieol.  un<l  Nat.  Hist.  Snrv.,  Final 

Kept.,  vol.  iii,  pt.  ii,  pi.  xxxvii.      lSi>7. 
Lower  Silurian.     Minnesota.     Inclnrh^d  in  Gha/y 'jroup. 
t.  Peter  sandstone,  (iallaher.     .Mo.  (i<M»l.  Snrv.,  liien.  Kept.,  p.  21.     1H98. 
Silurian  (?).     Missouri, 
t.  Peters  sandstone,   Hlat<'hley  and  vVshley.     Indiana  Dept.  (ifol.  and   Nat.  Ues., 

22d  Ann.  Kept.,  1897,  pp.  Hi.  17.     ls9S. 
Lower  Silurian.     Indiana. 
i.  Peters  sandstone,  Buckley.     Wis.  (ieol.  an<l  Nat.  Hist.  Surv.,  Bull.  No.  iv,  Kc<»n. 

ser.,  No.  2,  pp.  249-254.     1898. 
Wisconsin. 
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."St  I'HcfH  HHil'iHluEir',  Ai^lilcy.     Iriilmnu   L>i-|it.  flt^jl,  uiiJ  Niit.  Kt«..  S3-1  Ai 
18fl8.  pp.  74.  77.     IHIH). 
[^wor  l^Ilurian,    Iniliiiiia. 
St.  Peters  samtsloiif,  Cjilvin  ami  Bftiii.    Iow«  ticul.  Surv.,  vol.  x.  [..  H)0.    IWW. 

Biliirkn.     Iiiwn.     Inclixtiil  in  Onlnvician. 
Bt.  etepbeaj,  CV.iinol.    I'tiil.  Am).  Nal.  Sri..  PnM'..vol.  vil.  ].  ■£ 

Kocenc.    MiBeiiei)i|n. 
.0^.  Th<wiiMiwniiFt(.nf,     Mo.  Bur.  (i.«l.  xnU  Miii,*,  R.^t't-  '■"  Stnictiinil  hikI  K..*ii.umi. 
GL'Ology,  p.  1Z4.     ItNU. 
Ordotbiaii.     MiHennri. 
Balamanca  winiilommilp,  Urll.    &i  l-a.  ijwi.  Surv,.  Kp|>t.  I'.  |.|.  L1i:(-aw.    1*83. 

Pennsylvanitt. 
Juliiniaucii  (unsliiiui.Tittir,  I.i«l«y.    ••d  Pn.  (imil.  ^nrv..  Finnr  lii-|.|,,  vil.  ii.  I'p.  la:M- 
1529.     I8("2, 
Devonian.    E^niwylviuiiu.    Iiit'1iulv*i  in  Vvduiiko. 
Balem  ftoiin,  (iorby.     litHiuna   IVpt.  liiMiI.  ami  Nni.  Ilt^^i.,  IKSti,  ITith  Aim.  livpL, 
p.  144.    IWW,' 
Curb(inif(!niii».    IiiiUuati. 
B«lida  acliititti,  Crtii*'.     VtiU,.  S<-i.  Hm-.,  IVh'..,  vol.  Iv,  p.  29».     IKIKI. 

Alupinlciuiu    (-'<)]>  iradu. 
Saliferous groap,  Ni?wl«tTy.    .S«nnlc  Kx.  I>iic.,.'i«tli  Oing.,  IpI  sisf..  Ivkb'b  Htf\^< 
Cojonido  Ri   er   [    VK      IWU. 
Lreta-Kiue     New  M  xlv 
BolmapcrMl  l)a  u     Man  lul  ii(  tnulocy.     Itcvi»Hl  iiliiion.  1M)4.  p.  : 
£altnm  Newberry        h  .1.  Siiiv..  vi.'l.  i,  jil.  i,  pp.  ik:,  I:W,     Ikth. 

I     bilunan     Ohio 

[  SiilnAetalc  tt  n  o  tiwl.  Surv..  vol.  ii,  pp.  23(1,  374.     1874. 

Slur  an      0    o 
*«lnaNe«biiT  h  >1.  Surv.,  vol.  ii,  p.  194.     1874. 

**  ura       0 

ei  Krapliiml  anil  Politii-al  Summary  of  Vli^nia,  p.  22.    IS'l>. 
n  a     Kxai'l  xyns.  Siiilent  ( Fon»atioi)  V— Kogets). 
eol,  Surv.,  v.il.  iii,  p.  8.     1878. 
i  in  U])]it[  Silurian. 
Surv.,  Repf.  *i',  pp.  101-110.     1883. 
a      Inrludeil  in  Ixiwcr  IIel<lerber^  or  No.  vj. 
«>    Surv..  IWW,  vol.  iv,  pp.  51,  52.     1890. 
[  H  I.  xyn.  OuiinilaKa  ealt  group. 
Sil    at.       )  o-ol.  Surv.,  %l  Or|;anixation,  let  Ann.  Kept.,  pp.  W-ii- 

SI      an         h 
'>iH     a   W      a  a  k      Marylaiul;  llf  Kesources,  Industries,  and  InetitutionSi 
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>-  1  ns        Mar    a 
Si     a,  fart  N\        a     (ieol..  l;itli  Ann.  Repl.,  pp.  206,  216-218,  24K.     1894. 

■^     ra        \  H  \     k 
Sal    a);r         I  N\    State  (jeol..  1411i  Ann.  Kept.,  pp.  84-87,     1895. 

S  lu  a        N  »  ^     k 
fea  nagro  I    1    h  N^    Htate  Geol.  15th  Ann.  Kept.,  pp.  3U-312.     1897. 

Mura        Ne     ^      k 
•^   naB  L    h  NY   State  Geol.,  15tli  Ann.  Kept.,  pp.  260-261.     1897. 

»*       an     \e     \     l£ 

1899. 
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Una  group,  Luther.     N.  Y.  State  <icH)l.,  KUh  Ann.  Kept.,  p.  2a5.     18W). 

Silurian.     New  York. 

Una  formation,  O'Harra.     Md.  (ie<jl.  Surv.,  Allcjrany  CV»"ty,  p.  i»2.     1900. 

Silurian.     Maryland. 

Imon  River  sandntone,  Vanuxem.     N.  Y.  CJeiil.  Surv.,  4tli  Ann.  R<»pt.,  i>.  .*>74. 

1840. 
f;9ilurian.     New  York. 

Imon  river,  \Valw»tt.     (teol.  Soc\  Am.,  Bull.,  vol.  i,  }».  .*i44.     1889. 
Silurian.     New  York.     Exact  syn.  Hudson  RlvtT. 

kit  Creek  gjavel,  Jjogan.     Kan.  Univ.  (ieol.  Surv.,  vol.  ii,  pp.  218-219.     1897. 
Pleif*tocene.     Kansas. 

kit  Fork,  Crajdn.     Colo.  Coll.  8tud.,  vol.  vi,  pp.  :J,  19.     189r,. 
Permian.     Kansas.    Included  in  I^ower  Division  of  (Mniarmn  wriet?. 
It  Fork  division,  Cragin.    Am.  <ieol.,  vol.  xix,  pj).  i^-VJ-^JoS.       1897. 
Permian.     Kan.sas,  Oklahama.     Inclmled  in  Cimarnju  scries.    Includes  T)og  Creek, 

Gave  Creek,  (flasn  Mountain,  and  Kingfisher  formations. 
at  I^ake  group,  Peale.     V.  S.  (ieol.  Surv.  of  Terr..  11th  .\nn.  Kept.,  p.  iuib.     1879. 
Tertiary.     Utah.     Inelnde<l  in  Pliocene. 
It  Lake  conglomerate,  Peale.    U.  S.  Geol.  and  <  Jeojr.  Surv.  <»f  Terr.,  11th  Ann.  Kej)t., 

p.  641.     1879. 
Pleistocene.     Utah.     Includtnl  in  Quaternary. 

It  Lake  group,  Dall  and  Harris.     U.  S.  (ieol.  Surv.,  Bull.  No.  84,  p.  28<).     1892. 
Tertiarv.     Idaho. 

lit  Plain  measures,  Cragin.     C^olo.  Coll.  Stud.,  vol.  vi,  pp. .'],  2(V24.   -189(3. 
Permian.     Kansas.     Include<l  in  Cimarniii  .series. 
It  Plain  formation,  Cragin.     .\m.  (4eol.,  vol.  xix,  pp.  lio^-.'^oo.     1897. 
Pennian.     Kansas,  Oklahoma.     Imtludeil   in   Kingiisiier  formation  of  Cimarron 

series. 
at  Wells,  Powell.     U.  S.  Geol.  and  (ieog.  Surv.,  Geol.  of  Uinta  .Mts.,  pp.  40,  49, 

164.     1876. 
Cretaceous.     Utah. 

atsburg' sandstone,  Stevenson.     2d  Pa.  Geol.  Surv.,  liept.  K^  p.  22.     1878. 
Carboniferous.     Pennsvlvania.     Included  in  Ix>wer  Barren  series. 
Itaburg  sandstone,  D'Invilliers.     2d  I^a.  Geol.  Surv.,  Final  Kept.,  vol.  iii,  pL  ii, 

p.  24:?0.     1895. 
Carboniferous.     Pennsylvania.     Include<l  in  No.  xiv,  Barren  f)r  Pittsburg  mea'^ures. 
in  Diego  l)e<ls,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Kept.,  pt.  ii,  p.  ;j:57.     1898. 
Tertiary.     California.     Included  in  Pli<x-ene. 

in  Fernando  l>eds,  Guppy.     I^)nd.  ( Jeol.  Soc,  (iuart.  Jour.,  vol.  xxii,  p.  572.     186<>. 
Tertiarv.     Trinidad.     Includeil  in  Mioct'iie. 
.n  Fernando  IxmIs,  Jukes-Browne.     I^ond.  (Jeol.  S<m'..  <inart.  Jour.,  vol.  Iv,  pp.  177- 

181.     1899. 
Tertiarv.     Trinidad. 

m  Francisco  sandstone,  Blake.    Pac.  K.  K.  Surv.,  vol.  v,  pp.  145- 150.    1850. 
California. 

m  Francisr*o  sandstone,  Whitney.     Cal.  <icol.  Surv.,  vol.  i.  p.  77.     ]8f)5. 
Cretaceous(?).     California,     included  in  Kran<*is<*an  scri<»H  of  I,awson  and  (iohlen 

Gate  series  of  Fairbanks, 
an  Francisco  sandstone,  Kansome.  Univ.  of  Cal.,  Dcpt.  of  (Jcol..  IJull.,  vol.  j,  pp.  19:»- 

240.     1894. 
California. 

•an  Francisco  sandstone,  I-Aws<m.     U.  S.  Ge<jl.  Surv.,  15tli  .\ini.  Kept.,  p.  417.    1S95. 
Mesozoic.     California.     In(!lnded  in  Krancis<*an  series. 
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Kftn  Fnuii:lKo  Modehuw,  Adik]-.    Joar.  at  Geal..  vnl.  iii, 

Tertkry.    CBlifoniU.    ioclndwl  in  Sliot-OM. 
Baa  Jttui  (bniwtloa,  Ooa^   Oolo.  8d.  8oc,  Pruc,  vol.  ' 

Ttntiary.    Colonulo. 
SMt  Jotn  fomimlion,  Crtm.     V.  8.  G«ol.  Barr.,  OmI.  AiIh  of  U.  I 
IfHM). 

Colondo.    Incladecl  in  Focene  or  Jfeoeene. 
■an  Wctnl  hed^  Dnmble.    Oeol.  fioir.  Am.,  Hull..  %-aL  ifi,  pfk  n«,  X 

CrrUceoOB.    Texas.    Inrlnded  in  Upper  Crela4x^>in..  Emto  Rm^Tiaaa. 
8«n  Mipwl  bed«,  Domblp.    Genl.  Soc.  Am.,  Ball.,  vol.  ri,  pb  888.    1806. 

CrptweooB.     Tezaa.     Jnclndeil  in  Upper  CfvlVMXM. 
8u  Sligiiel  foniuitioD,  Cnm.    Onln.  fioi.  Soc,  Pron.,  toL  v,  pp.  SS5-M1.    1101 

TertUry.    Colomdo. 
San  Mipipl  fomutJnn,  OnMn.     I'.  H.  Gml.  Snrv.,  Oeol.  Atln  of  V,  B.,  FUio  Hti.  K.     • 
18m. 

Tertiary.    Goloiwlu.     Imtlmled  in  Eocene. 
Kan  Miiniel  fonnation.  Smith.    Jmir.  of  G«ol.,  voL  viii,  pp.  •IS4-4SF>.     IWNL 

Tertiary.     Colorwlo.     Int-Uuled  in  Eocene. 
San  Migwl  Iwdis  Vaiit;han.     t'.  K.  Geo).  Siirv.,  Bnll.  N&  IM,  p.  31.     1900. 

OvtacenuH.    TexoK.     Included  in  Kaffle  Pmc  fonaation. 
San  Pablo  formation.  Tiinier.    Jour,  of  t^eol.,  vo\.  vi,  ppL  'M3-Wa     UBK 

Tertiar)-.    Califoniis.     Included  in  Ptiorene. 
Sau  PaMo  fomiatiun,  FairlMnkik    Jour,  of  Geo].,  vol.  ri,  pp.  66^-866.    IfM. 

Tertiary.    Califomiu,     Inrhid^l  in  Middle  Neocene. 
San  PabiA  formation.  M<<rriaiM.    I'nlv.  nfOal.,  Depl.  ofGeoL,  Bull.,  vol  U,  pp-KW- 
118.     1R9». 

Middle  Keocent-.     Califomia. 
Ban  Podro  UtU.  Ihill.     I'.  S,  (iei.l.  Snrv..  ISth  Ann.  Kept.,  pi.  ii.  p.  3K.     ISW 

l'lt-i^t.Ni.nf.     i>»,ili,-C-.«si. 
San  Saba  wri.v.  I iM.'.     T.-\;l<  Im-oLSuia..  IhI  Ann.  Krpt..  i>l.  iii.  p.lxxii.    \fS^- 

>^iliiriiin.     Tt-s:<^.     Iti.'iu.l.s  Iht-p  rn-<'k  iiml  Hintoii. 
.■^11  Sal«  M-ri.-'.  r 'lurk.     T.-mis  <;.■..!.  Siirv-.  l^-t  Ann.  Repl..  pp.  :«lI-.'»2.    IfStt. 

Siluriun.    Ti-Mii.-.     Iik-Iii'Ii-^  llintoii  hikI  l>if|>rm*k  ilivisimiy. 
San  Sul«  ^-ri.-.  r..ii.M..,k.     T<-x:i>  <;.-.!.  -^iiri..  LM  Ann.  Kept-  pp.  .W6-5(>S.     IS9l 

Siliirtini.     T.-x:is.      [ii.lii.li-s  lliiiinri  hii.1  I>.v).  Cm'k  divi>'ir>nt<. 
Sand  Hill  il.-i-.7^it-.  Chirk  iii»l    sluilln.k       .("tins   il.H.kini<  I'niv.  Cirw..  .No.  IZ^' 


I'l' 
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fiirl"-i.il.T..i!v      AUi-:iii.;i. 
Snndpond  -.ti.  i-.   \V,.lfi  :ii„l   r.r,...k.       1.  >,  lii-.l.  Siirv.,  18th  Ann.  It.-pt..  pt.  ii* 

ri.-t:it.,l.ii:iu.      \<-u  .r-r--.,. 
Sandstone.  Ipni.  IVr.iml.     \Vi-,  1.....I.  Sun.,  li.-pt..  i«.'>4,  [i.  17.     ISii. 

Sjlniiuii,      \Vi-.-..ii-iri. 
.•;aii.|;.r..iu'.  l...iv«-r.  l'.T.i\:il       Wi-.  <.„.!.  -nrv..  K<.,.|..  IK.M.  p.  IB:  IS-W.  pp.  92-101. 

SiTi.UtMiif.  S,-.-..ii.l.  S«allM»       Mo.  il.,.l.  s.ir*..  l-t  ;in.I  2d  Ann.  ReiHR.pp.  12.i.lS7. 

SHliiriu[i.     Missouri.     1ti.-1ifl.-il  in  l>.«,-r  Siliiruti. 
.•^hiNl.tii'.  Tlilr.1.  S«:i1|..u.     M...  I..-..1.  Siirv..  !>t  iiii.l  2.1  Ann.  Repta..  p.  VM.     IS.n. 


"».)  SAN    FRANCISCO SANGAMON.  3(>5 

dstone,  Tpper,  Whitney.     Kept,  on  Up|>€»r  Miwi^ippi  Iea<1  ivjfion,  p.  151.     18(52. 

ilurian.     Wisconsin. 

dstone,  Second,  Bliuniarfl.  Mo.  Ueol.  Kurv.,  Hej)!.  Ia55-1H71,  pp.  liH,  '20S»,  LM7, 
22«,  2:i5,  246,  2«9,  299,  309.     1873. 

ilnrian.     Mit»rmri.     Include<l  in  I^wer  Silurian,  Ca1riferoii8  Han(lnK;k. 

ilfltone,  SetHMid,  Meek.     Mo.  (leol.  Surv.,  Kept.,  1855-1871,  pp.  121,  144.     ls73. 

ilurian.     Mitf.«mri.     Inchule<l  in  1x>wer  Silurian. 

ilstrme,  Thinl,  Meek.     Mo.(i<»ol.  Surv.,  Kept.,  1855-1871,  pp.  127,  147.     1873. 

iiuriiin.     Missouri.     Include<l  in  lA>wer  Silurian. 

dftone,  Secoml,  Broa<lhead.    Mo.  (Jeol.  Surv.,  Kt»pt.,  1855-1871,  pp.   12,  31,  56. 

1873. 

Jurian.     Missouri.     lnclude<l  in  ]x>wtM' Silurian,  ('alcifcrouH  Hand  rock. 

dutone,  First,  Broadhead.     Mo.  Oeol.  Surv.,  Kept.,  1873-74,  i>p.  2^»,  325.     1874. 

ilurian.  Missouri.  IncludcMi  in  Ma^nesian  linieHtonc  scries,  Calcifcrous  sand- 
rock.     Kxact  syn.  Saccliaroidal  sandstone. 

dstone.  Second,  Broadhea<l.  Mo.  (tcoI.  Surv.,  Kt«i)t.,  1873-74,  pp.  30,  327,  ;U>4. 
1874. 

ihirian.     Missouri.    Include<l  in  Ma^nesiaii  limestone  scries,  Calcifcrous  sand  rock. 

dstone,  Third,  Broadhead.     Mo.  (xeol.  Surv.,  Kei>t.,  1873-74,  p.  ;H0.     1874. 

ihirian.     Mi.<<souri.     Inclu<kMl  in  Ma^rnesian  limestone  series,  Potsdam. 

dstone,  Ixiwer,  Broadhead.     Mo.  (ieol.  Surv.,  Kci)t.,  1873-74,  p.  352.     1874. 

lurian.     Missouri.     Included  in  Primordial,  Potsdam. 

d.«tone,  First,  Bn.>adhead.     Am.  Geol.,  vol.  xi,  p.  2H2.     1893. 

anibrian.     Missouri. 

dstone.  Second,  Broadhead.     Am.  (ieol.,  vol.  xi,  p.  264.      1893. 

imbrian.     Mis.<«.>uri. 

istone,  First,  Broadhea<i.     Am.  (ieol.,  vol.  xii,  p.  77.     1893. 

imbrian.     Missouri.     Included  in  Majrnesian  series  or  Oziirk. 

!.'*tone.  Second,  Broadhead.     .Am.  (ieol.,  \u\.  xii,  p.  77.     1893. 

imbrian.     Missouri.     Included  in  Majrnesian  series  <»r  Ozark. 

Istone,  First,  Sheimpl.     M«).  (Jenl.  Surv.,  vol.  xii,  pp.  49,  57-61.     1898. 

lurian.     Missouri.     Include<l  in  O/^irk  .<eries. 

Istone,  Se<!ond,  She|>anl.     Mo.  (ieol.  Surv.,  vol,  xii,  pp.  49,  ol-.VJ.     \ss\H. 

lurian.     Missouri.     I mtlm led  in  Ozark  stoics. 

dsuck  .shale,  Hayes.     U.  S.  (iwl.  Surv.,  (ieol.  Atlas  of  W  S.,  Folio  .No.  20.    18^'). 

itnbrian.     Tennessee.     Inchuknl  in  ("hilhowee  series. 

Isuck  shale,  Keith.  T.  S.  (ieol.  Surv.,  (ieol.  .\tlas  of  l'.  S.,  Folios  N(k«.  Ki,  25. 
1895, 1896. 

imbrian.    Tennessee  and  North  Carolina. 

.duBky  bluestone,  Orton.     Ohio(i(»ol.  Surv.,  vol.  vi,  p.  7<>3.     |SS8. 

bio.     Part,  syn    Delaware  bluestone. 

iusky  limestone,  Newlwrry.  Cin.  Soi-.  Nat.  Hist.,  lour.,  vol.  \ii,  .Nos.  2, 3,  p.  49. 
1889. 

evonian.     Ohio. 

Lg^amon  weiathered  zone,  Ixiverett.     .lour,  of  (ii'ol.,  vol.  vi,  pp.  176-181.     1S98. 

leistocene.     Illinois. 

gamon  soil,  Leverett.     U.  S.  (ieol.  Surv.,  Moii.,  vol.  xxxviii,  pp.  125-i;50.     1899. 

leistocene.     Mississippi  Valley. 

gamon  soil,  Udden.     Iowa  (.Jeol.  Surv.,  vol.  ix,  p.  3-19.     \HW. 

leistocene.     Iowa. 

gamon,  Norton.     Iowa  (ieol.  Surv.,  vol.  ix,  \).  480.     IS99. 

leistocene.    Iowa. 

gamon  soil,  Leverett.     U.  S.  (ieol.  Surv.,  (ieol.  Atlas  of  ['.  S.,  Folio  No.  t>7.     1900. 

ieistooene.    lUiuois,  Indiana. 
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Bankaly  beds,  Woodworth,    U.  a  Geol.  Sorv.,  17th  Ann.  BapttPt  i,  p.  «7e.    MB. 

Pleistooene.    MasRachtimtts. 
8ankaty  epoch,  Woodworth.    Geol.  80c.  Am.,  Boll.,  voL  viii,  pp.  197,  900.    1807. 

Pleistocene.    AlaaeachuBetts. 
Santa  Anna  bed,  Drake.    Texas  Geol.  Sarv,,  4th  Ann.  Bept,  pp.  419-4201    IML 

Carboniferous.    Texas.    Indaded  in  Cisco  division. 
Santa  Anna  limestone,  Smith.    Jour  of  Geol.,  vol.  vi,  pp.  779-780.    1898. 

Juratrias.    California.    Included  in  Triaa. 
Santa  Clara  lake  beds,  Cooper.    Cal.  Acad,  of  8d.,  Proc.,  1808-94,  2d  ser.,  voL  iv, 
p.  171.     1806. 

Pliocene.    California. 
Santa  Crux  formation,  Dall.     IT.  S.  Geol.  Borv.,  18th  Ann.  Bepi.,  pt  ii,.  p.  942. 
1898. 

Tertiary.    Patagonia,  South  America.    Indoded  in  Vickilxiigian  stage,  Oligooene. 
Kxac!t  syn.  Supra- Patagonian. 
Santa  Fe  marls,  Cope.    Phil.  Acad.  Nat  Sd.,  Proc,  vol.  xzvi,  p.  147.     1874. 

Tertiary.    Exact  syn.  Pliocene. 
Safita  Fe  marls,  Cope.    Kept  of  Sec  of  War  to  44th  Gong.,  vol.  ii,  pt.  ii,  p.  980. 
1875. 

Tertiary.     New  Mexico.    Exact  syn.  Loup  Fork. 
Santa  Fe  marl,  Stevenson.    U.  S.  Geog.  and  Geol.  Snrv.  W.  of  100th  M.,  voL  iii, 
Suppl.,  p.  1B2.     1881. 

Tertiary.    New  Mexico.    Included  in  Pliocene.     Exact  syn.  Loup  Fork. 
Santa  Fe  marl,  Dall  and  Harris.    U.  S.  Geol.  Snrv.,  Bnll.  No.  84,  p.  302.    1892. 

Tertiary.     New  Mexico. 
Santee  ImhIs,  Tourney.    Geol.  of  S.  C,  1848. 

Tertiary.    South  Carolina.    Included  in  Eocene. 
Santee  I)e<l8,  Pratt.     Ashley  River  phosphates.     1868. 

Tertiarv.     South  (•an)lina.     Inchideil  in  Eocene. 
SaiitcH'  ])e<ls,  Shalor.     Hoston  S<^t-.  Nat.  Hist.,  Proc,  vol.  xiii,  1869-71,  p.  229.     1870. 

South  Carolina. 
Santet*  River  IhhIh,  Ilolnie^s.     l*h(>t<phate  Rock  of  S.  C'.     1878. 

Tertiary.     Sontli  ( -arolina.     InclncUMl  in  Koeeiie.     Part.  syn.  Eocene  marl. 
Santee  IhmIh,  Clark.     U.  S.  (Jeol.  Siirv.,  Bnll.  No.  8:^,  p.  52.     1891. 

Tertiary.     South  Carolina.     Inclu<ie<l  in   IvK'ene.     Includes  Ashley  and  C<X)|)er 
l)e<l.s. 
Santee  Ixidy,  Dall.     V .  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  ii,  p.  342.     1898. 

Tertiary.     South  Carolina.     Inclu<le<l  in  Jacki<onian  stage,  Eocene. 
Saskatchewan  gravels,  McConnell.     Can.  (teol.  Snrv.,  new  ser.,  vol.  i,  pp.  7(KJ-7lC. 
IH8(>. 

Plio(vne(?j.     Canada. 
Sa.skat<!lie\van,  I'phani.     (uv)l.  Soe.  Am.,  Bull.,  vol.  v,  pp.  87,  89.     1894. 

Tertiarv.     Minnesota. 
Sa^^katehewan  gravels,  Dawson.     Jour,  of  (leol.,  vol.  iii,  pp.  507-511.     1895. 

Pleistix'ene.     \V eastern  British  Anieriea.     Included  in  Albertan  formation. 
Saskatchewan,  Dawson,     (ieol.  Soc.  .\ni.,  Bull.,  vol.  vii,  p.  40,     1895. 

Pleistoiiene.     Alberta.     Exact  syn.  Lafayette (?). 
Sassafras  River  greensiuul,  JVhrliee.     U.  S.  (leol.  Surv.,  7th  Ann.  Rept.,  p.  612. 
1888. 

Cretaceous.     Marvland. 

» 

Saugreen  clay,  I^^pin.    Can.  (ieol.  Surv.,  Kept.,  184.V6:^,  i>p.  887,  896-907.     1863. 

Canada.     Incluiletl  in  I)rift  { l'p|)er  stratitied  i)ortion). 
Saugeen,  Si>encer.     Wash.  I'hil.  Soc,  Bull.,  vol.  xi,  1891,  p.  506.     1892. 
ueiie.     Ontario,  Canada. 
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BaoltSt.  Xary  sandstone,  Selwyn.    Science,  vol.  i,  p.  11.     1888. 

Canada. 
Savage,  Darton  and  Taff.    U.  S.  Geol.  Surv.,  Geol.  Atlas  U.  S.,  Folio  No.  2k.     mm. 

Carboniferous.     West  Vir^nia  and  Maryland. 
Savaiure,  Clark.     Md.  Geol.  Sarv.,  vol.  i,  p.  156.     1897. 

Carboniferous.     Maryland.     Included  in  Coal  Measurtv. 
Savage  formation,  Clark.     Md.  Geol.  Surv.,  vol.  i,  p.  ISfi.     1897. 

Carlioniferoufii.     Maryland. 
Bavanna  sandntone,  Taff.     IT.  S.  Geol.  Surv.,  19th  Ann.  Kept.,  pt.  iii,  p.  437.     IStH). 

Carboniferous.     Indian  Territory.     Includetl  in  Coal  Measures. 
Savanna  fonnation,  Taff  and  Adams.     V.  S.  (leol.  Surv.,  2lHt  Ann.  Kept.,  pt.  ii, 
p.  276.     1900. 
Carboniferous.     In<lian  Territory. 
Savoy  schist,  Emerson.     U.  S.  Geol.  Surv.,  Geol.   Atlas  of  V.  S.,  Hawley  shei»t. 
1892. 
Silurian.     Massachusetts. 
Savoy  schist,  Emerson.     U.  S.  Geol.  Surv.,  (leol.  Atlas  of  U.S.,  Folio  No.  50.     1898. 

Silurian.     Massachusetts. 
Savoy  schist,  Emerson.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxix,  pi>.  156-lH:^.     1898. 

Silurian.     Massachusetts.     Included  in  l^ower  »^ilurian. 
Sawatch  quartzite,  Eldridge.     V.  S.  Geol.  Surv.,  Geol.  Atla.M  i>i  V.  S.,  Foli»»  N<».  9 

1894. 
.    (Cambrian.    Colorado. 

Sawatrh  quartzite,  Emmons.     U.  S.  Geol.  Surv.,  (Jeol.  Atlas  of  W  S.,  Folio  No.  48. 
1898. 
Cambrian.    Colorado. 
flaxicava  sand,  Dawson.    Can.  Nat...  vol.  ii,  pp.  405-414.     1.S57. 

Tertiary.    Canada.     Included  in  Plioi'ene. 
'^xicava  sand,  Dawson.     Can.  Nat.,  new  ser.,  vol.  vi,  pp.  22,  37-;W.     1872. 

Poet-Pliocene.    Canada, 
■axicava  sand,  Matthew,     (^n.  Geol.  Surv.,  Kept.,  IH77-78,  p.  I^IFK.     1879. 

Cjuatemary.     New  Brunswick. 
iftxicava  sand,  Chalmers.     Can.  (ieol.  Surv.,  new  wr.,  vol.  vii,  pp.    IIIM-IIHM. 
1896. 
neirtoi'ene.     New  Bnmswick,  Nova  S(*otia. 
Cedent  series,  Rogers.    Geol.  of  Pa.,  vol.  i,  p]>.  lOfi,  1:^4-186  ct  wm|.;  vol.  ii.  p.  754. 
1858. 
Silurian.     Pennsylvania.     IncludeH  Onon<lajra  and  WaterliFne. 
c^^obarie  ^it.  Hall.     (»eol.  of  N.  Y.,  i.t.  iv,  4tli  (Ieol.  Dint.,  pi».  18,  151.     1S4:{. 
X'aleozoic.     New  York.     Include<l  in  Nc*w  York  Hvsteni.     hK'huU'H  (Jrit  hhalc. 
t^Iioharie  grit,  Mather.     Geol.  of  X.  Y.,  pt.  i,  p.  :U().     1848. 
l"*a)€OZoic.     New  York.     Includtnl  in  UelderlnTjr  <livi.*<ion. 
t^lioharie  grit,  Owen.     Am.  Jour.  S*m.,  2<l  scr.,  \o\.  i,  p.  5(>.     184<>. 

^ew  York.     Included  in  HelderU^rg  divinion  of  tin*  New  York  systrm. 
'"Vioharie  jfrit,  Emmons.     Agric.  of  N.  Y.,  vol.  i,  p.  174.     1H4H. 

^ew  Y''ork.     Included  in  Helderl>erjr  <livit!ion  of  New  York  system. 
^Fioharie  sandstone,   Dawson.     .\ni.  Jour.  Sci.,  2<1  ^»e!•.,  vol.  xxxv,  ]»p.  .'U4-819. 
1863. 
X>evonian.    Canada, 
"dioharie  grit,  Newberry.     Ohio  Geol.  Surv.,  vol.  i,  pt.  i,  p.  07.     1878. 

I>evonian.    Ohio, 
^lioharie,  Claypole.    Am.  Phil.  S(k!.,  Prcx-.,  vol.  xx,  p.  584.     ISS8. 
^  X>evoDian.    Pennsylvania. 
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Bi'Jinliarie  grit,  Lesley.    2d  FkL  Ueol.  »arv.,  Final  ^Rept,  yoL  ii,  pu  MMO  «C  114, 
1802. 

Ilevonuui.    PisniMiylvania.    Included  in  Orieiuuiy. 
Schoharie  grit,  Darton.    Geoi.  Soc.  Am.,  Bull.,  voL  iv,  p.  487.    180S. 

Silurian.    New  York. 
Schoharie  grit,  Darton.    N.  Y.  State  GeoL,  lath  Ann.  Bcpt,  pp.  206-209,  243-S41 
lo04. 

Devonian.    New  York. 
Schooner  Head  Heries,  Shaler.    U.  S.  GeoL  Surv.,  8th  Ann.  Kept.,  pt.  ii,  p.  lOlL 
1889.  / 

Maine. 
BohreTfbgela  liiueetone,  Pktt    2c1  Pa.  Geo].  Sun-.,  Rept  G',  p.  187.     1880. 

Oarbonifen>uH.     Piennflylvania. 
Bcioto  slates  and  shales,  Owen.     Kept  iieol.  Reoonn.  State  of  Indiana,  18S8,  pt  ii, 
p.  50.     ia59. 

Ohio.    Exact  syu.  black  slate  at  base  uf  knobs  in  Indiana. 
Boott  shale,  Keith.    U.  8.  iieol  Surv.,  Geo!.  Atlas  of  U.  8.,  Folio  No.  83.    180& 

Carboniferous.    Tennessee.    Fart  syn.  Walden  sandstone. 
Scott  shale,  Keith.     U.  S.  ( Jeol.  Surv.,  GeoL  Atlas  of  U.  S.,  Folio  No.  40.     1887. 

CarboniferrHis.    Tennessee. 
ScotU  Greek  flint,  Orton.    Rev.  of  Strat.  GeoL  of  eastern  Ohio,  p.  22.    188a 

Carboniferous.    Ohio.     Kxacrt  syn.  Logan  flint 
Seutella  limestf>ne,  Owen.    Am.  Jour.  Sci.,  2d  ser.,  voL  i,  p.  50.     1848. 

Silurian.    New  York.    Included  in  Catskill  shaly  limestone. 
Sea  Urchin  liiiit«toiie,  Bennett.     Kan.  Univ.  GeoL  Snrv.,  voL  i,  p.  64.    18B6. 

Carboniferoufi.     Kansas. 
Sebastian  stage,  Stevenson.    N.  Y.  Acad.  Sci.,  Trans.,  vol.  xv,  p.  61.     1886. 

CarlK>niferouH.     Arkansan.      IiurhuleH  (ireenwood   sandstone,    Tomlinson  shale, 
Ilartwell  H-iiKlstoiu*,  IVIva  ntiale,  and  Ozark  sandstone. 
Secret  Canon  nhal*',  Hajrnr.     V.  S.  i\iio\.  Siirv.,  3(1  Ann.  Kept,  pp.  253,  255.    1883. 

('ainbrian.     Nt*va<la. 
SiH-ret  Canon,  Waltott.     W  S.  (u-ol.  Surv.,  Bull.  No.  81,  pp.  246,  315.     1891. 

('anil)rian.     N'eva<la.     Inchi«U'<l  in  Middle  Cambrian. 
hk*<Tct  CaHon  nhak*,  Ila^ui-.     V.  S,  (leol.  Surv.,  Mon.,  vol.  xx,  p.  ;{9.     1S1>2. 

Cambrian.     Nevada. 
StMTet  Canon  shale,  Walmtt.     C  S.  Nat.  Muh.,  Prue.,  vol.  xxi,  p.  418.     1898. 

Cambrian.     Vermont.     IncUKled  in  .Middle  Cand>rian. 
Sed&lia  lime.^tone,  Vojr<ler*.     St.  Louin  Acad.  Sei.,  Trans.,  vol.  v,  p.  615.     1892. 

Mi.s«ouri. 
Selinsgrrove,  White.     2d  Pa.  (ieol.  Surv.,  Kept.  ii\  p.  441.     1883. 

Devimian.     Penn.svlvania. 
SelinHjrrove,  sandst<»ne,  Le?^lev.     2<1  Pa.  ( Jeol.  Surv.,  Final  liept.,  vol.  ii,  p.  1255  et  aeq- 
1892. 

I)ev«)nian.      Penn.^vlvania.      Ineluded    in    No.    Vllle.      Kxact    evn.    MontebaH" 
Han<l.wt(^»ne. 
Selkirk  serie.'-,  Dawyon.     (teol.  Soe.  Am..  Bnll.,v<»l.  ii,  pp.  165,  171.     1891. 

Cand»ro-Silurian.     British  C(»hnnl)ia. 
Selkirk  series,  Dawson.     Can.  (ieol.  Snrv.,  new  kt.,  vol.  vii,  pp.  ;iOB,  32B-33B.    1896. 

Cambrian.     British  Colund)ia.     Part  syn.  Castle  Mountain  ^roup. 
Selkirk  s(»ries,  MeConnell.     Can.  (ieol.  Surv.,  new  ser.,  vol.  x,  p.  30A.     1898. 

British  Columbia. 
Sellersburg:  IhmIs,  Kin<lle.     Am.  Pal..  Bull.  No.  12,  pp.  8,  110.     18Jm. 

Devonian.     Indiana. 
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limeetone,  Hall.    N.  Y.  Geol.  Surv.,  3d  Ann.  Kept.,  pp.  292-295,  310.    1839. 
Devonian(?).    New  York. 
Seneca  limestone,  Vanuxem.     N.  Y.  Geol.  Surv.,  3<1  Ann.  Rept,  pp.  275-278.     1839. 

Devonian?    New  York. 
Seneca  freestone,  Owen.    30th  Cong.,  let  sesa.,  Sen.  Misc.  No.  23,  p.  39.     1848. 

Triasfiiic.     Maryland.     Included  in  New  Red  sandstone. 
Seneca  limestone,  Lincoln.    N.  Y.  State  Mus.,  48th  Ann.  Rept,  pt.  ii,  pp.  90-92. 
1895. 
Devonian.     New  York. 
Senc^can,  Clarke  and  Schuchert.    Science,  new  ser.,  vol.  x,  pp.  876-877.    1899. 

Devonian.     New  York.    Included  Tully  limestone,  Gene.<«e<*  shale,  Portage  beds. 
lequoyah  formation,  Campbell.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio 
No.  44.    1897. 
Carboniferous.     Virginia  and  West   Virginia.     Part.  syn.  No.  xiii,  Ix)wer  Coal 
group,  of  Rogers. 
ieral  series,  Rogers.    Am.  Jour.  Sci.,  Ist  ser.,  vol.  xlvii,  p.  156.     1844. 
Serai  conglomerate,  Rogers.    (Jeol.  of  Pa.,  vol.  i,  pp.  109,  146-148  et  hchi-;  vol.  ii, 
p.  758.     1858. 
Carboniferous.    Pennsvlvania.    Includes  Ix)wer  Coal  Measures.     Exact  svn.  Coal 
Measures, 
send  conglomerate,  Rogers.    Geol.  of  Pa.,  vol.  ii,  p.  16etseq.     1858. 

Carboniferous.    Pennsvlvania. 
Seape  brownstone  formation.  Watts.     Cal.  State  Mg.  Bur.,  Bull.  11,  pp.  25-26,  etc. 
1897. 
01igocene(?).     California. 
Setters  quartz  schist,  Williams.     U.  S.  Geol.  Surv.,  Baltimore,  Md.,  (reologis  sheet. 
1892. 
Maryland. 
Otters  Cfidge  <iuartzite,  Mathews.     Md.  (icK)l.  Surv.,  vol.  ii,  p.  213.     1S98. 

Maryland. 
*«vem.  Darton.     Geol.  So<'.  Am.,  Bull.,  vol.  ii,  pp.  431,  438.     1891. 

Cretat-eous.     Vii>dnia  and  Maryland. 
^vem,  McGee,  Williams,  Darton.     Int.  Cong,  of  Geol.,  5th  sess.,  pp.  237,  247-248. 
1893. 
't'ertiary.     Maryland,  District  of  Columbia  and  Virginia. 
•^Vern,   Williams  and  Clark.     Maryland;  Its    Resourct^s,  Industries,  and   Institu- 
tions, pp.  75-77.     1893. 
Cretaceous.     Maryland.     Includetl  in  I'jjpcr  Cretaceous. 
*vem,  Darton.     U.  S.  Geol.  Surv.,  Bull.  No.  138,  i>.  125.     1896. 

Cretat*eous.     Atlantic  Coastal  Plain. 
*®^©ry  shales,  Haworth.     Kan.  Tniv.  (ieol.  Surv.,  vol.  iii,  p.  6().     1K94. 

Carboniferous.    Kansas. 
*«vier,  Campbell.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  pp.  171,  176.     1894. 

Silurian.     Virginia.     Included  in  Hudson  River. 
^vitir  shale,  Hayes.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  T.  S.,  F<»li<>  No.  20.     1895. 

Silurian.    Tennessee, 
^vier  shale,  Campbell.     U.  S.  (ieol.  Surv.,  (ieol.  .\tlas  of  V.  S.,  Folios  Noh.  12,  26. 

1894,  1896. 

Silurian.     Kentucky,  Virginia  and  Teiuiess(»e. 
^vier  shale,  Keith.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  V.  S.,  Folios  Nos.  16,  25,  27. 

1895,  1896. 

Silurian.    Tennessee  and  North  Carolina. 
^er  shale,  Campbell.     U.  8.  Geol.  Surv.,  (leol.  Atlas  of  U.  S.,  Folio  No.  44.     1897. 
Silurian.    Virginia  and  West  Virginia. 
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Sevier  ttbale,  Oimpbell.     V.  S.  deal.  Surv.,  Geol.  AI.lu  of  V.  8.,  Folio  Nu.  59.     im. 

Silurian.     Vii^inis  and  West  Virginia. 
taewuLM  diviitioi).  White.    lieaL  Soc.  Am.,  Boll.,  \-ol.  viii,  p.  SM).     IKOT. 

rpperCarbuniteroua.   T<;nnM>K«.     Included  in  PotUville. 
Sewell,  Campliell.     I'.  S.  Ueol.  Surv.,  Gail.  AUre  i>(  ti.  S.,  Folia  So.  28.     l»tQ6. 
Carbon iferoua,     Vifffinia  and   Wiwt  Vii^nik.     Included   In  Oml-b««rtng  etnO, 
I'otlsville  SKriefl. 
Sewell  loniiation,  Campbell  and  Mendenhall.     U.  8.  Gnol.  Sarv.,  l.tli  Ann.  RepL, 
pt.  ii,  p.  4&4.     1896. 
t'«rboni(erouB.     West  Mryiliw.    Jui'liulcd  in  No.  xi\  i>(  Ilofitw,  ('inigloniM^lp  ncrii* 
at  Fontaine. 
^owt-ll  maris,  Clark,  Bt^g  and  ^Hiattucb.    Oeol.  But'.  Am..  Rull.,  vol.  viii.  pp. .tlU-SSi. 
1897. 
t'rctnrcoui.     Sew  Jersey.     Indnilwl  in  Iti>nc(x«s  fomialioii. 
8fwi-ll  iiiarlB,  Clark,  hatte  ^"'i  SliatUick.    K.  J.  (itul.  Sun-..  K<'pt.  18»T.  p.  18». 
1898. 
C^retaceouB.    New  Jersey.    Inchiiled  in  Ranooeae  funuati'iti. 
Bewell  formation,  White.     U.  S.  <im\.  Surv.,  aoUi   Ann.  Bopt..  pt,  ii,  pp.  BIB-SII., 
1900. 
C'HrtioiiiferoiD'.     Virginia  and  West  Virginia. 
Bewicklej  sandstone.  White.     U.  S.  Geol.  Burv.,  Bull.  N'o.  HO,  p.  6.V 
Carboniferous.    PennBylvBuia.     Ineluded  io  llpjier  Ctiri  MeasiirM,  Monongabdi 
River  serieH. 
Seyinotti  bede,  CumminH.    Texas  Geol.  Surv.,  4Ui  Aun.  R«pt.,  pp.  I81-I<I0.    1^. 

Pleistocene,    Ten  as. 
Sbadrick  mill  Handetone,  Dnke.    Texas  Genl.  Surv.,  4tb  Ann.  Kirpt.,  )ip.  .17ii-'<'''. 
1S»3. 
L'Hrboniferoua.     TeKam.     Included  in  Strawn  divieion. 
Bhakopee  liuieatiiiie,  Wlnclii>li.     Minn.  Geol.  and  Nat  Hiet.  Surv.,  2il  Ann.  ICepti 

pp.  las-ur.    1H74. 

I,,<)wer  Silurian.     MinnesoU.     Incliiileil  in  l»wer  Magnesian  limeatone. 
Shakopee  sandstone,  Wini-hell.     Am.  Jmir.  Sci.,  :u\  9c-r.,  vol.  ii,  ji.  443.     187S. 

ijiluriau.     Mintiewita.    Part.  eyn.  lyiwer  Ma»mc?iau  llinestune  on  .Mi!«>ii«i]>pL  BiaSi. 
Shakopae  Uma^ane,  Wincliell.     Atiitii.  (mil.  and  Nat.  lli«t.  Surv.,  4th  Ann.  Bi-pU 
p.  .■*«.     IK76. 
Ixiwer  Silurian.     Minnesota.     Included  in  Lower  Magnesian  limestone, 
i^hakopce  lluiestone,  Wimhell.     Minn.  Ufa],  and  Nat.  Hist  Sun'.,  5th  Ann.  Kept-. 
p.  26.     1877. 
Lower  Sihirlan.     MlnncMtta.     Part.  xyn.  Cliazy  limestone. 
^'hakopee  limectoiie,  rpliani.    Minn.  Geol.  and  Nat.  Hist.  Surv.,  8th  Ann.  Repl-i 
p.  Il>6.     IKflO. 
Ixiwer  Silurian.    Minnes'ila. 
Shakopee  llmia'tone,  llMrrinjrton.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Bepl- 
vol.  i,  |).  -Xiti.     I8N4. 
Cambrian,     MlnneHota. 
Shakopee  linii-stone,   WLni-hell.     Minn.   Gwl.   and   NaL   Hist  Snrv.,   Final  Br['l- 
vol.  i,  pp.  219,  2S2,  285,  (i57.     1HH4. 
:\linnesota. 
S  ha  ko  I  H^>  limestone,  I'pham.     Minn.  Geol.  and  Nat  Hist  Surv.,  Final  Kept,  vol'' 
pp.  429,  6.16.     1H84. 
Minnesota. 
Shakopee  liniewt one,  Wincheli.     Minn.  Geol.  and  Nat.  Hist  Surv.,  Final  Rept,  vol- H' 
pp.  xvi-xxii,  10,  38,  7.1,  .388.     IK88. 
Il     Mitinemla. 
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hakopee  formation,  Hall.    Minn.  Acad.  Nat.  Sci.,  Bull.,  vol.  iii,  No.  1 ,  p.  132.     1880. 
Cambrian.    Minnesota. 

hakopee  formation,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  bO:    1890. 
Cambrian.     Arkansas. 
»hakopee  limestone,  Chaney.     Minn.   Ai^cl.  Nat.  Sci.,  vol.  iii,  2(1  wr.,  pp.  280-284. 

1891.    Minnesota, 
hakopee  limestone,  Ilall  and  Sanleson.     (  kh)!.  Soc.  Am.,  Bull.,  vol.  iii,  p.  :U1.     1892. 
Ordovician  (?).     Minnesota.     Indu<le<l  in  Magnehtian  series, 
hakopee  dolomite,  Hall  and  Sardeson.     (Jeol.  Soc.  Am.,  Bull.,  vol.  vi,  pp.  167,  180. 

1895. 
Oambrian.    Minnesota.     Included  in  Ma^nesian  series. 

ttialy  limestone,  Darton.     N.  Y.  State  Geol.,  13th  Ann.  kept,  pp.  246,  :i03-;i04. 
1894. 
Devonian.    New  York. 
aiark  River  marl,  Clark.     N.  J.  State  Geol.,  Ann.  Rei>t.  for  1892,  ])p.  208-210.     1893. 
Tertiary.     New  Jersey.     Inclu<led  in  Kocene  (?).     Includes  Blue  marl. 
hark  River  fonnation,  Clark.    Jour,  of  Geol.,  vol.  ii,  p.  167.     18V>4. 
Tertiary.    New  Jersey.     Included  in  Eocene. 

hark  River,  Clark.     N.  J.  Geol.  Surv.,  Kept.  1893,  pp.  338-339.     1894. 
Eocene.     New  Jersey.     Part.  syn.  Upi)€»r  marl  IkhI. 
hark  River,  Darton.     IJ.  S.  Geol.  Surv.,  Bull.  No.  138,  p.  41.     18*M>. 
Cretaceous.     New  Jersey.     Included  in  Flocene.     Kxatrt  syn.  Tpjwr  marl  in  jwirt. 
bark  River  formation,  Clark,  Ba^  and  Shattuck.     Geol.  S<k".  Am.,  Bull.,  vol.  viii, 

pp.  316,  Ml.     1897. 
Tertiary.     New  Jersey.     Inclu<leti  in  Kocene. 
ihark  River  formation,  Clark,  Bbj^  and  Shattm^k.     N.  J.  (4eol.  Surv.,  Kept.  1897, 
pp.  192-193.     1898. 
Tertiary.     New  Jersey.    Included  in  Eocene. 
iharon  j?roup,  Rogers.     Geol.  of  Pa.,  vol.  ii,  p.  489,  et  .«e<i.     1858. 

Carboniferous.    Pennsylvania.     Inclu<le<l  in  Coal  Measuri*?. 
Sharon  coal  group,  Stevenson.     2d  Pa.  (t(»o1.  Surv.,  Rept.  K'^  pp.  103-105.     1877. 

Carboniferous.    Pennsylvania.     Includc<l  in  I^wer  Carboniferous. 
>hanm-01ean  conglomerate,  Carll.     2d  Pa.  Geol.  Surv.,  Ann.  Rept.  1886,  pt.  ii, 
pp.  636-639.     1887. 
Carlx>niferous.    Pennsvlvania. 
iharon  crmglomerate,  White.     U.  S.  Geol.  Surv.,  Bull.  No.  ^VS,  p.  204.     1891. 
Carboniferous.     Pennsylvania,  Ohio.     Included  in  Pottsvillc  conglomerate  i?crics. 
Exact  syns.  Glean  conglomerate,  (Jarland  conglomerate, 
iharon  conglomerate,  Orton.     Ohio  (ieol.  Surv.,  vol.  vii,  pp.  36,  59,  60.     1893. 

Carboniferous.     Ohio.     Included  in  Conglomerate  group. 
iliarpsville  sandstone,  White.     2d  Pa.  (Jeol.  Surv.,  Kept.  q\  pp.  61-62.     1880. 

Carlxmiferous.     Pennsylvania.     lnclude<l  in  Suhconglomerate  Meanurt^s. 
^liarpeville  sandstone,  Lesley.     2d  Pa.  (Jeol.  Surv.,  Final  Kept.,  vol.  iii,  pt.  i,  p.  17()1. 
1895. 
Carboniferous.     Pennsylvania.     Included  in  No.  x,  Pocono. 
^liasta group,  Whitney.    Cal.  (ieol.  Surv.,  Pal.,  vol.  ii,  p.  xiv.     18()9. 

Cretaceous.    California, 
^hasta group,  Becker.    Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  20i.     1891. 

Cretaceous.    California, 
^liasta.  White.     U.  S..Geol.  Surv.,  Bull.  No.  82,  pp.  183,  255.     1891. 

CVetaceoua.    Pacific  coast.     Included  in  Lower  Cretaceous. 
^Isasta  formation,  Stanton.    Geol.  So<*.  Am.,  Bull.,  vol.  iv,  p.  245.     1893. 
CretaceoctB.    California.     Exact  syn.  Queen  Charlotte  fonnation. 
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Shaeta  group,  .Stanton.    Jour,  of  GeoL,  vol.  v,  pp.  594-599.     1897. 

Cretaceous.     Included  in  Lower  Cretaceous. 
Shaflta-Chico  series,  Diller.    Geol.  Soc.  Am..  Bull.,  vol.  iv,  p.  205.     1893. 

CretBL-eouB.     California. 

fihaflta-Chico  Heries,  Pillpr  Htid  Stanton.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  tm.     1894. 

Juraj*ic,      Califomi»  nn.l  Oregon.      Includes  Cliico,   Horeelown,  and   Knoxvillc 
heds.     Pari.  pyns.  PotDUiiic  and  Coriisnohe. 
Sbawangimk  grit,  Mather.     X.  Y.  (ieol.  Snrv.,  4th  Ann.  Kept.,  pp.  '2^ti-'Jn^.     JMi). 

Silurian.     New  York. 
Shawangunk  grit,  MiUher,     (ienl.  of  X.  Y..  pt.  i,  pp.  3.55-3f«.     1S4:!. 

Rileozoic.     New  York.     IncUidtHl  in  Ontario  division.     Inrludcs  N'l.  4,  IVnnsvl- 

Shawangunk  conglomerate,  Hall.     Geol.  of  N.  Y..  pi.  iv,  4th  (iool.  [>i>?t..  pf..  IS,  ;il. 

Paleozoic      New  York       lui'lmied    in    \ew   York   Bvatein       I'tact   i^vn.    Oneida 
■o  gl  n    raU 
hana  gunk  grt,  Darton      N    Y    fatat«  <  eol    13tl    Ann  Rett    pp   220-221,308. 

1894 
S  lunan     N  »  Yo  k 
Shawnee  I      eato       Orto        01      (.  eol      u  ol  p   895      18  8 

Oab<nf        8      01  I-aita        BHInest 

Sh  «     -et        at         Ha      rtl        ka      I  (   >ol   S  1  pp  ll   M      1898. 

(a  1  ka  "I         1111  I  I  [        (    al    M  as  I      1    !<>:'  O^hl'o 

hal        T  i>eka   1      es  (    Ih  I  hI      D-e  treek  I      est  Tecuni^li 

bI    1     a    1  Le(    m[  I      1        t        a    I    I  ale 
Shelby  lie.1    t     rsl        II  I)  |      (       1    n    I  N   t    Res     ^    I    V         R  pt..  IS!I7. 

1       W      IS 
Ik        a       I    iuna 
Shelbyville  niornini-,  l>>viTflt.     I'.  S.  (,c.l.  Snrv.,  Mon.,  vol.  xxkvui,  pp.  1',>2-:.'17. 
1899. 
Pleistowne.     Illinois. 
Shell  Bluff  group,  Conrad.     .\iii.  .I.nir.  S.'i.,  2d  ser.,  vol.  xli.  p.  9ti.     ISIW. 

Tertiary.     l'p[>er  F/ici'ne,     Min-i.^isiiipi. 
Shell  Hhift  gnnip.  Dall.     U.  S.  (ifol.  Surv..  IHIh  Ann.  Rept.,  pt.  ii,  pp.  :f4l,  342.     IKO.t. 

Tertiary.     Georgia. 
Shenandoah  limestone,  Darton.     Am.  Giiil,,  vol,  x,  p.  13.     IS!p2. 

Siiuriaii.     Yirginia.     Pari.  nynp.  Trenton,  Cha/y,  Ijfvis,  and  Cali-iferous. 
Shfuflnd.mh   limeslonc,    Keith'.     I.'.  S.  (ieol.  Sur'v.,  14th   Ann.  Rept.,  pt.  ii,  p.  ;t;7. 
IMI4. 
CHinhrinn-Silnrian.     Virginia  and  Marylanil. 
Slii-niindoah  limeslon.',  Canii>l"'ll-     Geol.  Sic.  Am.,  Hull.,  vol.  v,  p.  171.      1«!M. 

Gnlovician?    Virginia. 
ShenandiKdi  limestone,  I'Mrlon.     I'.  .'<.  Geol,  Sun.,  (ii-ol.  Atlawof  U.  S.,  Foli.is  Nos. 
14,  ;W.     1H1I4.  IWHl. 
Canihrian-Silurian.    Virginiii,  \\\-s\  Vii-ginia,     Ksiict  Hyn:^.  Montgomery  griln,  Ro((- 
ers,  N...  X,  and  \Vs[ier(irie. 
Shenandoah  limestime,  Keith.     I'.  S.  Geol.  Surv.,  Geol.  Atlas  ••{  V.  S.,  Folio  No.  1(». 
1894. 
Cambrian -Silurian.    Virginia.  Maryland,  and  West  Virginia.    Itirlnd«(l  In  Qunbro- 
Silurian. 
Shenandoah  limestone,  Campbell,     U.  S.  Geol.  Surv.,  Geol.  Alias  of  V.  S.,   Fnlio 
No.  26.     1896. 
Cambro-Sllurian.     Virginia  and  West  Virginia. 
Shenandoah  formation,  Clark.    Md.  Geol.  Surv.,  vol.  i,  pp.  167  178-180.     I8H7. 
CambroSiiuiian.    Afaryland.    Includea  Upper  and  Lower. 
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snandoah,  Clark.    Md.  Geol.  8urv.,  vol.  ii,  p.  170.    1898. 

!ambro-Silurian.     Maryland. 

>nandoah,  Clark.    Md.  Geol.  Surv.,  vol.  iii,  pp.  93,  97.     1899. 

ilarian-Cambrian.     Maryland. 

inandoah  limestone,  Campbell.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio 

No.  59.     1899. 
lianibro-Silurian.     Virginia,  Tennessee. 
oiandoah  limestone,  Darton.     U.  8.  Geol.  Surv.,  (xeol.  Atlas  of  IT.  8.,  Folio  No.  61. 

1899. 
ilurian.    Virginia  and  West  Virginia. 

tnandoah  limestone,  Prosser.    Jour,  of  Geo!.,  vol.  \'iii,  pp.  65.3-661^.     1900. 
ilurian.     Maryland  and  Vii^nia.     Included  in  Ordovician. 
mango  sandstone,  White.     2<i  Pa.  Geol.  Surv.,  Rept.  Q»,  pp.  60-^1.     1880. 
Sarboniferous.     Pennsylvania.     Inclu<ie<l  in  8ul)oonglomerate  Measures. 
>nango  group,  White.     2d  Pa.  Geol.  8urv.,  Kept.  Q*,  i)p.  77-81.     1881. 
Jarboniferous.     Pennsylvania.     IiuUided  in  Pocrono. 

tnango  shale,  I^esley.     2d  Pa.  (ieol.  Surv.,  Final  Kept,  vol.  iii,  pt.  i,  ]).  1749.     1895. 
larboniferoa*^.     Pennsylvania.     Incrludeil  in  No.  x,  Poc'ono. 
»rbume  sandstone,  Clarke.    N.  Y.  State  Geol.,  15th  Ann.  Rept.,  p.  43.     1897. 
Devonian.     New  York. 
)ridan  quartzite,  Weed.    U.  8.  (reol.  Surv.,  Geol.  Atlas  of  V.  8.,  Folio  No.  :i0. 

1896. 
Llgonkian.    Wyoming. 

rridan  beds,  Scott.     Geol.  Soc.  Am.,  Bull.,  vol.  ix,  p.  40i\.    1898. 
leistocene.    Texas,  New  Mexico.    Exat^t  syn.  E(}uus  Ixjds. 
tridaii,  Matthew.    Aiu.  Mus.  Nat.  HLst.,  Hull.,  vol.  xii,  [>.  20.    1900. 
leistocene.    Western  U.  8.     Exact  syn.  l«]<juus. 

tridan  sandstone,  (rr^ory.     V.  8.  Geol.  Surv.,  Bull.  No.  1<)5,  i>.  132.    1900. 
[aiue. 

tridan  sandstone,  Williams.    U.  8.  Geol.  Surv.,  Bull.  No.  165,  p.  47.     1900. 
ilurian.    Maine. 

loll  marl,  Dall.    Wagner  Free  Inst.  Sci.,  Trans.,  vol.  iii,  pt.  ii,  p.  209.    1892. 
liocene.     Florida(?).      ln(^lude<l  in  Chipola  epoch,  Tampa  group.     Part  syn. 

Tam|)a  gnjup. 
loh  marl,  Dall  and  Harris.     U.  8.  Geol.  Surv.,  Bull.  No.  84,  pp.  40-41.    1892. 
'ertiary.    New  Jersey. 

loh  marl,  Dall.     \L  S.  Geol.  Surv.,  18th  Ann.  Kept.,  pt.  ii,  p.  MO.    1898. 
'ertiary.    New  Jersey.    Include<l  in  Chipola  stage,  Oligocene. 
mer  gypsum,  Cragin.    Am.  (ieol.,  vol.  xix,  pp.  lio6-358.    1897. 
ermian.    Kansas,  Oklahoma.    Include<i  in  C'ave  Creek  formation  of  Cimarron 

series. 
narump,  Powell.    U.  S.  Geog.  and  Geol.  Surv.,  Geol.  of  Uinta  Mts.,  pp.  41, 54, 150. 

1876. 
rtah.   Includes  Upper  and  Lower  Shinarump,  Shinaruinp  conglomerate. 
narump  conglomerate,  Powell.      U.  S.  (leog.  and  (ieol.  Surv.,  GjoI.  of  Uinta 

Mts.,  p.  41.     1876. 
^tah.    Included  in  Shinarump. 
oarump  group,  Gilbert.     U.  S.  (ieog.  and  Geol.  Surv.,  Kept,  on  Henry  Mts.,  p.  6. 

1877. 
rtah. 
narump,  Dutton.    U.  8.  Geog.  and  Geol.  Surv.,  Geol.  of  High  Plateaus  of  Utah, 

pp.  144,  207.     1880. 
'rias  or  Permian.    Utah. 

narumpy  Walcott    Geol.  So<*.  Am.,  Bull.,  vol.  i,  p.  62.    1889. 
Arizona. 
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I  Bhiuenvllle  i'OU)|-tuixierHtf ,  Pl&tt.    MFa.Ueal.  Sun-.,  KepL  < i*,  iip.  1S«-187.     Mm. 
I        Gkrboniferuiis.     I'eiiiiiiiylviiiiiu.     Tiirlndeil  in  PotUville. 
ShinereviLe uonglumeiute,  D'lavillkrB.    2dPtt.(ieoL  t^urv.,  Final  Uept.,  vuLiii,  |it.  i, 

p.  imi.    1895- 

CarlMiaifeiroua,     Peimaylvaiiia.     Included  in  Pottm-illc. 
Bhirley  Htm»,  Knight,     fieol.  Soc.  Am.,  Bull.,  vol.  xi,  jip.  ;{8.'.-IW".     itWO, 

.lurawic     Wynming. 
Bhoal  Creek  liiiitwtcine,  Enftelmiuin.    lli.  (ieol.  8urv..  vi>1.  Ui.  |i|i.  \4'.>,  1i>!*-im.  iT.'i, 
220.     1 868.' 

CarbouiieruuH,     Illinois.    lucluded  in  Oml  Me««nres. 
Bhoal  Oeek  lima<tone,  Broadlmad.     111.  tieol.  Sur\-.,  vol.  vi,  )>.  l%i.     IS7o. 

Carbon  if eroiif.    IJIiuoiH.     Included  in  Goat  Meoeuree. 
Shuai  Creek  liniestuno,  EnKfii"^""-    Econ.  Ueol.uf  III.,  vol.  ii,  i>.  TO;  vnl,  iii.  p,  488. 
1SS2. 

('■orbouiferong.     Ulinoig.     Includeil  in  Coal  Measures. 
Shoal  Creek  limestone.  Wnrthen,     111.  t^wl,  Siirv.,  vol.  vii,  p,  11.     18S3. 

CarlMXiiferous.     Illinois.     Included  iu  Cool  Measure. 
Bboal  Cr«uk  ltmc«toiie,  Hill.    Tfxas  (.i^ul.  Snrv.,  lal  Ann.  It«pt.,  p|i.  12»'1S0,     IK!)!). 

CrettuMuiw.    Ttxiu.     Included  in  Wnshltn  division  of  Coniaiiulin  8cri[f<. 
Bhoal  Creek  limeetoue,  Hill,    (.it-ol.  8nc.  Aiu.,  Bull.,  voL  v.  p|i,  2(W,  :il»,     1«M. 

CretaraoOH.    Texac. 
8h(iBl  Creek  limeetoDe,  Hill  and  Vaugh&n.     U.  S,  Geol.  Surv.,  IRth  Ann.  H^pL,  pi,  Ii, 
pp.  237-238.     1898. 

CretaueouB.    Texw.     Included  in  Waabitu  division  of  Coiuiinche  aerim. 
Bhoo  Fly  beds,  Diller.     (ieol.  Soo.  Am..  Bull.,  vol,  iii,  p.  372.     1892. 

CarbonileroUB  (?),     California, 
Shu&ganui.ga  abale,  Beede.      Kan,  A(»d.  itci..  Trans.,  viil.  xv,  p.  29.     IKiXi. 

Carboniferous.     Kanma.     Inoludeil  in  liaiie  of  Wabaunaee  formation. 
Shunganuuga  shaleH,  Beeile.     Kan,  Aoul.  &■,!,,  TranB.,  vol.  xvi,  pp.  78-79.     1899. 

(.'arlHjniferons.     Kan^w8. 
ShuAhitua  HlateH,  KIdridgc.     I'.  S,  <ieol.  Surv.,  20tb  Ann,  Kept.,  pt,  vii,  pp.  l.'Wlii, 
IttX), 

Shuawap  series,  UawMin.     Can.  (jeol.  Snrv.,  new  w;r.,  vol.  iv,  pp,  2!IB,  UIB.     1K11I, 

Archean,     Briliwli  Columbia,  Canada, 
ghuswap  HerieM,  Dawwn.     Ueol.  S<h:.  Ain,,  Bull.,  vol.  ii,  pp,  lli'V.  188,  170,     1H91. 

Archean.    (.^nada, 
Shuswap  wriM',  MK^imicll,     Can,  (4eol.  Snrv,,  newner.,  vol,  vii,  p,  XiC.     189(i. 

Archean,     Canada, 
ShiMivap  tieries,  Mi'(^>nue1l,     Can.  <leol,  Surv,,  ni'W  xtT,,  vol,  x,  p,  ;WA.     1898. 

Briliah  Columbia, 
Siamo  slate.  Van  Hiw  »ud   Hayley,     V.  S.  (ienl.  Sur\-.,  l.'ith   Ann,  Kept,,  p.  5.>4. 
'89.'i, 

AlKoiikiaii.     I^kc  Sujierior  re«lou,     luHiidei!  in  I>ower  Maniuetle  nfries, 
Sianii.  Mlalp,  Van  lliw,     |I,  S.  liis.l,  Surv,,  Mon„  vol  xxviii,  pp.  :tl3-;i27,     1K97, 

Al^iikian.     Michigan.     Included  in  Lowt'r  Marquette  neries. 
Siderion,  Whitney  and  Wadi'worlb.     Harvard  Coll. Mua.Gomp.  Kool..  Bull,,  vol.  vii, 
I881V84,  p.  hii2.     1884. 

Included  i"  .\Koi<'  syHleni. 
Signal  Hi?l  nandatone.  Jukes.     (Jen,  Kept,  of  (ieol. of  Newfoundland,  p.  51  et  bci|, 
184:i, 

Algonkian,     Newfoundland. 
Signa)  Hill  >wndstone,  Murray,     li<»l.  of  Newfoundland,  p.  146.     1881. 
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Signal  Hill  sandstone,  Walcott.     Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  219.     1899. 

Algonkian.     Newfoundland.     Included  in  Avalon  terrane. 
Siliceous  beds,  Safford.     Am.  Jour.  Sci.,  2d  8er.,vol.  xii,  p.  359.     1851. 

Devonian  (?).    Tennessee.     Included  in  Siliceous  group. 
Siliceous  group,  Safford.     Am.  Jour.  Sci.,  2d  ser.,  vol. xii,  pp.  359-^61.     1851. 

Silurian  (?).    Tennessee.     Includes  Siliceous  l)eds,  Cherty  limestone. 
Siliceous  or  sandy  limestone,  Safford.     Am.  Jour.  Sci.,  2d  ser.,  vol.  vii,  p.  356.    1851. 

Silurian.    Tennessee. 
Siliceous  group,  Safford.    Geol.  Reconn.  in  the  State  of  Tenn.,  Ist  Rept ,  p.  159.     1856. 

Carboniferous.    Tennessee. 
Siliceous  group,  Safford.     Geol.  of  Tenn.,  pp.  338-351.     1869. 

Silurian.    Tennessee    Included    in  Lower  Carboniferous.     Exact   syn.   Siliceous 
stratum.     Part.  syns.  Keokuk,  Burlington,  an<l  St.  Louis  limestone. 
Siliceous  group.  Smith.     Ala.  Geol.  Surv.,  Rept.,  1875,  pp.  26,  100,  119.     1876. 

Carboniferous.     Alabama.     Included  in  Subcarboniferous. 
Siliceous  group.  Upper,  Smith.    Ala.  Geol.  Surv.,  Rept,  1877, 1878,  pp.  14,  21.    1879. 

Carboniferous.     Alabama.     Includes  St.  Louis  or  Coral  limestone. 
Siliceous  group.  Lower,  Smith.     Ala.  Geol.  Surv.,  Rept.,  1877,  1878,  p.  13.     1879. 

Carboniferous.     Alabama.     Includes  Keokuk,  Burlington,  and  Barren  group. 
Siliceous,  Upper,  McCalley.     Ala.  Geol.  Surv.,  Rept.,  1879-1880,  pp.  76,  88,  101, 109, 
127,  132,  143,  149.     1881. 

Carlx)niferous.     Alabama.    Included  in  Subcarboniferous.     Exact  syn.  St.  Louis. 
Siliceous  group,  Stevenson.     Am.  Phil.  Soc,  Proc,  vol.  xix,  pp.  231,  242.     1881. 

Carboniferous.     Virginia.     Included  in  Upper  Carboniferous. 
Siliceous  dolomite  and  chert,  McCalley.     Ala.  Geol.  Surv.,  Rept.  on  Valley  regions, 
pt.  ii,  pp.  44-47,  116-118,  192-199,  25t>-264,  314-336,  456-464,  486-496,  516-521, 
593-039,  713-725,  769-793.     1897. 

Silurian.     Alabama.     Included  in  Lower  Silurian.     Exact  syn.  Knox  dolomite  and 
chert  (including  Hayes'  Upper  Connesauga). 
Sillery  formation,  Logan.     Can.  Geol.  Surv.,  1843-1863,  pp.  225-297.     1863. 

Lower  Silurian.     Canada    (eastern).     Included  in  Quebec    group.     Exact  syn. 
Chazy(?). 
Sillery  division,  Richartlson.     Can.  Geol.  Surv.,  Rept.  1863-1866,  pp.  37-43.     1866. 

Lower  Silurian.    Canada  (P^astem).     Included  in  Quebec  group. 
Sillery,  Hunt    2d  Pa.  Geol.  Surv.,  Rept  E,  pp.  112-116.     1878. 

Cambrian.    Canada. 
Sillery  formation.  Ells.     Can.  Geol.  Surv.,  new  ser.,  vol.  iii,  pt  ii,  pp.  25K-84K, 
89K-93K.     1889. 

Cambrian.    Canada.     Included    in    Quebec    group,    Cambro-Silurian.    Includes 
Upper  and  Lower  Sillery. 
Sillery,  Ells.     Geol.  Soc.  Am.,  Bull.,  vol.  i,  p.  466.     1889. 

Cambrian.    Canadii.     Included  in  Quebec  group. 
Silver  Lake  shale,  Beede.     Kan.  Acad.  Sci.,  Trans.,  vol.  xv,  p.  30.     1898. 

Carboniferous.     Kansas. 
Silveria  formation,  Hershey.     Am.  Jour.  Sci.,  4th  ser.,  vol.  ii,  pp.  324-330.     1896. 

Pleistocene.     Illinois.     Exact  syn.  Kansas. 
Silveria  formation,  Leverett.    U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxviii,  pp.  111-118.   1899. 

Pleistocene.    Mississippi  Valley. 
Sixnilkaineexi  beds,  Dawson.    Can.  Roy.  Soc.,  Proc.  and  Trans.,  vol.  vii,  sec.  iv, 
pp.  75-91.     1890. 

Tertiary.    British  Columbia.     Included  in  Miocene. 
Similkameen  beds,  Dawson.    Can.  Roy.  Soc.,  Trans.,  vol.  viii,  sec.  iv,  pp.  75-91. 
1891. 

Britiflh  Columbia. 
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I   Bimillunieeii  formatiou,  Ruswll.     U.  S.  Geol.  Sur\'.,  20th  Ann.  Kept,,  pL  ii.  pp.  114- 
117.     1900. 

Cretaceous.    Washiogloii. 
Simmons  Bluff  bed*',  Dall.    U,  W.  Cieol.  Siirv.,  18lh  Ann.  Kept.,  pt.  U,  p.  336.    1WI8. 

I'lei.itiji'ciie.     South  Oarolina. 
gioiuc  (juartKite,  Ha.vden.     Am.  ,Ioiir.  Hci.,  Sd  aer.,  vol.  sllit,  pp.  15-22.     1867. 

lluroniau.     Soiitli  Dakota. 
Sioux  quartaitc.  White.     Iowa  Geol.  Surv.,  vol.  i,  pp.  11)7-171.     ISTO. 

AruhBHn.     luwa.     Indudtnl  in  Huronlan. 
Sioux  ijuartxitc,  Keyes.     Iowa  tieol,  Surv.,  vol.  i,  p.  17,     1893. 

Arvhean.    Iowa. 
Sioux  quartaile.  Van  Hiee.     lut.  Conj;.  of  GpoI..  5lh  Sets.,  pi.  xiv.     1898. 

A1(conklan.     Lake  Superior  r^on.     lucliideil  in  Huroniiui. 
Sioux  quartaile,  Beyer.     Iowa  Geol,  Hiirv.,  vol.  vi,  p.  111.     1R!W. 

An'beati(?).    Iowa.     Inirludert  in  Pre-CretaceouK. 
Sioux  ■luartiitt,  Beyer.     Iowa  Geol.  Sorv..  vol.  vi,  jip.  71-112.     1897. 

Algcmkian.     Iowa. 
Sioux  qiiartnile,  Wilder.    Iowa  Geol,  fun-.,  vol.  x,  p.  9S.     IHOO. 

Algonkiai).     Iowa. 
Skaneatelee  Khale,  Hall.     Am.  Jotir.  .Sci..  l»t  err.,  vol.  xlti,  p.  57.     1842. 

Devonian,     New  York.     Inuludwi  in  Ludlowvilki  group. 
SlnumBmiuih  conglomerate,  Ilartun.     Geul.  8oc  Aiu.,  Bull.,  vol.  v,  pp.  3S7,  371. 
18tM. 

Devonian.    New  York,  New  Jptwiy,    Inctnile))  in  Mfildle  Devonian. 
Bkunneniuiifc  conglomerate,  Ries.     N.  Y.  State  Geol.,  15th  Ann.  Itopt.,  vol.  i,  p. 404. 
ISltT. 

Devonian.     New  York. 
Skwantaa  eeries.  Spun-.    U.  8.  Geol.  Surv..  20th  Ann.  RepL,  pt.  vii,  pp.  149-152, 
180.     1900. 

Juratriaa.     Ala>ikv, 
Smftllo  Brook  liuies-tone,  Au...      Bnz.  Assol.  Adv.  Sci.,  Rept.,  1S99,  p.  7.56.      1899. 

CarlwniferoUB.     Nova  S<'otia. 
Smelt  Brook  tthalen,  Ami.     Brit.  Asmc.  .Adv.  Oci.,  Rept.,  1899,  p.  756.     1699. 

Carboniferous.     Nova  Si^otia. 
Smelt  Bn.ok  fonnatioii,  Ami.     Can.  Rec.  R(i.,  vol.  viii,  pp.  162-163.     1900. 

Carboniferous.     Canada.     Included  in  Neo-('arboni[erouB. 
Smith  Biver  lake  beds,  Wwil.     U.  S.  Geol.  .Surv.,  Geol.  Atlas  i.f  U.  S., Folio  No.  56. 


..  Geol.  Surv., Geol.  Atliw  of  U.  S.,  Folio  No.  56. 
1899. 
Montana.     lucludeil  in  Neocene. 
Smithfleld  limestone,  Shaler,  Wooilworth  and  Foerate.     U.  S.  Geol.  Surv.,  Mon., 
vol.  xxxiii,  p.  107.     1899. 
A1);onkian.     Rhode  Island.     Includeil  in  Blackstone  series. 
Smoky  HiU  chalk,  Cragin.     Cob.  C/oll.  SInd..  vol.  vi,  p.  .■>!.     1896. 

CrelaceouB.     Kausa."?.     Incltnledin  Niobrara,  Upper  formation. 
Smoky  Hill  chalk,  Williston.     Kan.  Univ.  quart.,  vol.  iv,  p.  251.     1896. 

lippcr  Cretat'cous.     Kansas.    Incluiled  in  Niobrara.    Kxactsyn.  Pteranodon  beds. 
Smoky  Hill  dialk,  Lojian.     Kan.  I'niv.  (ien).  Snrv.,  vol.  ii,  pp.  220-221.     1897. 
I'pjier  Cretaceous.     Kansas.     Includeil  in  Niobrara.     Exact  syn.  Pteranodon  beds. 
^^moky  Biver  series,  Daw.son.    Can.  liet)l.  Surv.,  Rept.,  1879-80,  pp.  115B,  IMB. 
^■k    1881. 

^^tMceous.     British  Columbia.    l»c\udi.»l  \n  (.'otonido  group.    Exact  syn.  Upper 
rk  ebalea.    Part.  i<yu.  I'ieire, 
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8moky  River  shales,  Dawson.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xxi,  p.  392.     1881. 

Cretaceous.     Canada.     Exact  syn.  Pierre. 
Smoky  River  shales,  McConnell.     Can.  Geol.  Surv.,  new  ser.,  vol.  v,  pt  i,  pp.  50D, 
53D-54D.     1893. 

Cretaceous.     Canada.     Included  in  Montana  group. 
Sneedville  limestone,  Safford.    Geol.  Reconii.  of  the  State  of  Tenn.,  1st  Rept.,  p.  157. 
1856. 

Tennessee.     Included  in  Dyestone  and  Gray  limestone  group. 
Sneedville  limestone (?),  Safford.     Geol.  of  Teun.,  p  312.     1869. 

Silurian.    Tennessee.    Included  in  Niagara  group.    Exact  syn.  Meniscus  limestone. 
Snyder  Creek  shales.    Mo.  Bur.  Geol.  and  Mines,  Rept.  on  Structural  and  Economic 
Geology,  p.  153.     1900. 

Missouri.     Devonian. 
Sockanosset  sandstones,  Shaler,  Wood  worth  and  Foerste.     U.  S.  Geol.  Surv.,  Mon., 
vol.  xxxiii,  p.  163.     1899. 

Carhoniferous.     Rliode  Island.     Included  in  Cranston  beds. 
Soldier  Creek  shales,  Beede.     Kan.  Acatl.  Sci.,  Trans.,  vol.  xv,  p.  30.     1898. 

Carboniferous.     Kansas. 
Sooke  beds,  Merriam.     Univ.  of  Cal.,  Dept.  of  Geol.,  Bull.,  vol.  ii,  p.  106.     1896. 

Tertiary.     British  Columbia.     Included  in  Neocene. 
Sooke  beds,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  ii,  p.  338.     1898. 

Tertiary.     British  Columbia.     Included  in  Miocene. 
Soi>choppy  limestone,   Dall  and  Harris.     U.  S.  Geol.  Surv.,  Bull.  No.  84,  p.  119. 
1892. 

Tertiary.     Florida. 
South  CarroUton  limestone,  Xorwo^xl.     Ky.  Geol.  Surv.,  new  ser.,  vol.  iv,  pp.  296- 
297.     1878. 

Carboniferous.     Kentuckv.     Included  in  Coal  Measures.     Exact  svn.  Madison vi lie 
limestone(?). 
South  Mountain  gneiss,  Hall.     2d  Pa.  Geol.  Surw,  Rept.  D»,  pt.  i,  pp.  215-255. 
1883. 

Archean.     Pennsylvania. 
South  VaUeyHill  mi(«  schists.  Hall.     2d  Pa.  Geol.  SurN.,  Rept.  C«,  i)p.  31-33. 
1881. 

Pennsylvania.     Exact  syn.  Hudson  River  group. 
South  Valley  Hill  slate,  Usley.     2d  Pa.  Geol.  Surv.,  Final  Rept.,  i)p.  199-204.    1892. 

Cambrian.     Pennsylvania.     Exa<'t  syn.  Primal  Ix)wer  slate. 
Spadra  stage,  Stevenson.     N.  Y.  Acad.  Sci.,  Trans.,  vol.  xv,  p.  51.     1896. 

Carboniferous.     Arkansas. 
Sparry  limestone,  Emmons.     Agric.  of  N.  Y.,  vol.  i,  pp.  72-74.     1846. 

New  York,  New  England.     Included  in  Taconic  system. 
Sparry  limestone,  Dana.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xiii,  pp.  343-414.     1877. 

Silurian.     Vennont.     In(rluded  in  Eolian  limestone.     Exact  syn.  Trentx^m. 
Sparta  sands,  Vaughan.     U.  S.  Geol.,  vol.  xv,  p.  225.     1895. 

Louisiana. 
Sparta  sands,  Vaughan.     U.  S.  (tcol.  Surv.,  Bull.,  No.  142,  p.  25.     1896. 

Tertiary  or  Pleistocene.     Louisiana. 
Speck  Mountain  bed,  Drake.    Texas  Geol.  Surv. ,  4th  Ann.  Rept. ,  pp.  407-408.    1893. 

Carboniferous.    Texas.     Included  in  Cisco  division. 
Sphinx  conglomerate,  Peale.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  24. 
1896. 

Included  in  Eocene.    Montana. 
Sphinx  conglomerate.  Smith.     Jour,  of  Geol.,  vol.  viii,  p.  464.     1900. 

Tertiary.    Montana.    Included  in  Eocene. 
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Bpirifera Pennata  U:U,  (.^bIvm],     Am.  I.i.f.l.,  \.p1.  \iii,  |..  143,     ISHl. 

llcvwiiaii.     Ii,«-:i. 
Spokane  wliule.  WaU'olt.     (Jtul.  Stic,  Am,,  lliiil.,  vol.  x,  pp.  Ilfll,  21)7.     ItWO. 

Al^unkion,  Pre-Cainbrian.     Montiuia.     Invlmleil  in  litflt  lemat). 
Sprtkane  »liale,  Wewi.     (!.  S.  GpoI.  Sun-.,  aOth  Aun,  Repi,  pi.  iii,  p.  282.     1000, 

Al^nkiaii,     Montatia.     lridiide<l  iti  Belt  termoe. 
Spring-  Creak  l>ed,  Uraky.     Tt-xas  Ci-.il.  Surv..  Mli  Ann.  Rii't..  p.  381.     1893. 

CarlwiiiferoiiB,     Texas,     Iiu'liuled  in  Htniwn  division. 
Spring  Crei:k  clays,  tninld.     Am,  Jour,  ScJ,,  4th  ser.,  vol.  v.  pp,  170-17^,     1S!W. 

CrftncMiiw.     KanEaf,     Incluiled  in  Merlifinn  beds. 
KprinK  Cniek  litiieeUiue,   WilliuinH.     Ark.   (ieol.   Suit.,  IBfti,   v(il.    f,  pp.   ^41-3^4. 
!WX). 

C'-arbonifi-rous.    ArkaiiwB.     Kxact  eyti.  Fayettevilte  sliale. 
Spring  Rivei  pandatoui^,  White,     (ieol.  &ji%  Am.,  Bull,  vul.  viii,  p,  2^.     1S1I7. 

LIp|N-r  C'lirbuiiiferouH.     Miegiiuri.     Included  in  Ilmi  Miiinee  Bt>riee. 
Spring'  &ock  acrii-e,  Kwitllow.     Kan,  li^ol.  Siirv.,  Prclini.  lU-pt.,  p)>.  ^1,  77.     IMMi. 

SpriagfldldBUiiie.  Orion,     OhioGwil,  Surv..  Rt-pt.  fr-ig,.  1K70,  pp.  I'Tl.  ;»1.     187!. 

Silurian.    Ohio.     Included  in  Niagara  eeries. 
SpringHeld,  Urton.    Ohio  Gwil.  Surv,,  vul.  ii,  p.  1171.     IK74. 

Bilaritkn.    Oliin.     Iiu^luded  iu  N'iagHra. 
Sprisgfleld  bed!!,  Phihney.     Imlianji  I)ept..  {hiy].  :uid  Nut.  llicL,  llUh   Ann.  Ii4.'|it., 
1883,  i>p,  142,  147.     l«m. 

Upper  Biluriari.     Indiana. 
Sprisglieiil  elay,  Jamw.     Ciu.  Sixi.  Sat.  Iliet.,  J'Hir.,  v.l,  ix,  no.  '2,  ]..  37,     1888. 

Gtoiial.     Ohio. 
SpriuBfiel'l  strata,  Foeral*.     DeniMn  I'niv,  Wei.  Ijil...  Hull.,  vi.l,  iii,  p.  fi,     IHSH. 

Ohio, 
fiprinjttielil   limestone,   Orion.     Ohio   (ieol.   Surv.,    Prelim,    Rept,    Petroleum   and 
Inflaniinalile  Oa>',  p.  21,     I88li, 

Ohio,     Ini'luileil  in  Siajrara  Hi;rii-><. 
Springfield  mck,  I'VierHle.     ('in,  Woi-.  Xal,  Hirt,,  Jour.,  vol.  xviii,  Nos.  3,  4,  pp.  178, 
1(H).     189li, 

Silurian.    Ohio. 
Sprinffvale  he-if,  Euiu,     Am,  Geol.,  vol,  xv,  p.  320.     1895. 

Carboniferous.     Iowa.     Include<l  i[i  JMissL^ippian  series,  St,  Ix)Uis. 
gprintfvBle  bedM,  Bain.     Iowa  <iei.l.  .Wiirv.,  vol.  iv,  pp.  277-279.     1895. 

Carboiiilerouii.     Iowa,     Includiii  in  St.  Ixiuin. 
Springvale  bed»,  Bain.     Iowa  Ceol,  Surv,,  vol,  v,  pp,  147-149.     1896. 

Carbon iferouM.     Iowa.     InHiided  in  St..  Limis. 
Squanjum  mftri,  Cunrad,     Am.  Jour,  Sci,,  2d  ser.,  vol.  xlvii,  p,  3ffi(.     18611. 

Tertiary.     Ni'w  J«r«;y, 
Square  Lake  limestone,  Williams.     V.  S,  Ueol.  Surv.,  Bull.  No.  165,  p.  54.     liKX). 

Silurian.     Maine. 
Stafford  limestone,  Bixhop.     N.  Y.  State  (ieol.,  15th  Ann.  Bcpt.,  p.  314.     181)7, 

Devonian.     New  York.     Include*!  in  ilarcellus  formation. 
Stamford  gneisH,  Wolff,     U.  S.  (ieol,  Surv.,  Mon.,  vol.  xxiii,  p.  45.     1894. 

Pre-Cambrian,     Iklas^achusettH. 
Stanford  conglomerate,  Weed.     tJ.  S,  Geol,  Surv.,  Geol.  Atlaeof  U.  S.,  Folio  No.  .W. 
1899. 

Pleistwx'tie.     Montana, 
Stanton  limestime.  Swallow  and  Hawn.     Geol,  of  Miami  Co.,  Kan.,  p.  6.   1865. 

C^rliosilerouti.     Kaueus.     Included  in  Coal  Meamireij. 
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Stanton  limestone  series,  Swallow.   Kan.  Geol.  Surv*.,  Prelim.  Kept.,  pp.'20,  74.   IHWi. 

Carboniferous.    Kansas. 
Stanton  limestone,  Beecle.     Kan.  Acad.  8ci.,  Trans.,  vol.  xv,  p.  30.     1898. 

Carboniferous.    Kansas. 
Stanton  limestones,  Keyes.     Iowa  Acad.  Sci.,  Proo.,  vol.  vii,  p.  88.     1900. 

Carboniferous.     Mississippi  Valley.     Included  in  Coal  Measures. 
Star  Peak,  Hague.      U.  8.  Geol.   Kxpl.,  40th  Parallel,  vol.  ii,  pp.  645,  682,  693, 
717-733.     1877. 

Trias.    Nevada. 
Star  Peak,  King.     U.  S.  Geol.  Expl.  of  40th  Parallel,  vol.  i,  p.  544.     1878. 

Trias.    Included  in  Red  beds. 
Starr  conglomerate,  Hayes.     U.  S.  (tcoI.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  20. 
1896. 

Cambrian.     Tennessee.     Include<l  in  Chilhowee  series. 
Starucca  shale.  White.     2d  Pa.  Geol.  Surv.,  Kept.  (J^  p.  70.     1881. 

Devonian.     Pennsylvania.     Included  in  Catskill. 
Starucca,  White.     2d  Pa.  Geol.  Surv.,  Kept.  G«,  pp.  102-103.     1882. 

Devonian.     Pennsylvania.     Included  in  Catskill. 
Starucca  shale.     Lesley.     2<l  Pa.  Geol.  Surv.,  Final  Kept.,  vol.  ii,  p.  1152.     1892. 

Devonian.     Pennsylvania.     Included  in  Catskill,  No.  9. 
Starucca  sandstone,  Prosser.     U.  S.  Geol.  Surv.,  Bull.  No.  120,  p.  78.     1894. 

Devonian.     New  York,  Pennnylvania.     Included  in  Chemung,  Upper  Devonian. 
State  Quarry  limestone,  Calvin.     Iowa  (ieol.  Surv.,  vol.  vii,  i>p.  72-69.     1897. 

Devonian.     Iowa. 
Stato  Quarry  limestone,  Calvin.     Iowa  Acad.  Sci.,  Pro**.,  vol.  iv,  pp.  16-21.     1897. 

Devonian.     Iowa. 
Steep  Rock  series,  Smyth.     Am.  Jour.  Sci.,  8d  wer.,  vol.  xlii,  pp.  319-li31.     1891. 

Ontario. 
Steep  Rock  series.  Smith.     Geol.  Soc  Am.,  Bull.,  vol.  iv,  })p.  ;i*i.S,344.     1893. 

Archean.     Ontario. 
Steep  Rock  series,  Mclnnes.     Can.  (Jeol.  Surv.,  new  ser.,  vol.  x,  pp.  20H-23H.     1898. 

Ontario. 
Steilacooxn,  gravels,  Willin  and  Smith.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S., 
Folio  No.  54.     1899. 

Pleistocene.     Washington. 
Stellarton  formation.  Ami.     Can.  Rec.  Sci.,  vol.  viii,  p.  162.     1900. 

Carboniferous.     Canada.     Included  in  Middle  Carboniferous. 
Stockbridge  limestone,  Emmonn.     Agric.  of  N.  Y.,  vol.  i,  [)p.  78-8:1     1846. 

New  England'.     Includeil  in  Taconic  system. 
Stockbridge  limestone,  Dana.     Am.  Jour.  S<:i.,  8d  ser.,  vol.  iii,  pp.  179,  184,  186,  253. 
1872. 

Silurian.     New  York.    • 
Stockbridge  limestone,  Dana.     Am.  Jour.  Sci.,  ',k\  ser..  vol.  iv,  pp.  362-370,  450-453; 
vol.  V,  pp.  47-52,  84-90;  vol.  vi,  pp.  257-278.     1872-73. 

Silurian.     Massachusi'tts.     Included  in  Hudson  River  group.     Part.  syn.  Trenton 
limestone. 
Stockbridge  limestone,  Julien.     N.  Y.  Acad.  Sci.,  Trans.,  vol.  vii,  pp.  21-39.     1888. 

Cambrian.     Massachusetts  and  Vermont. 
Stockbridge  limestone.  Dale.     Geol.  So<;.  Am.,  Hull.,  vol.  iii,  pp.  514-518.     1892. 

Cambro-Silurian.     Vennont. 
Stockbridge  limestone,  Dale.     U.  S.  Geol.  Surv.,  13th  Ann.  Rept.,  pt.  ii,  p.  301.     1893. 

Cambrian.    New  York. 
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||-9toel(hridg».  Iim«*t.m.',  DaU-.     V.  S.  Gw.l.  Hurv..  14lh  Aiui,  Kcjil..  [it.  li.  pie.  H7.  89, 

71.     1894, 
I.      Cunibro-Siliiriiui.     Vtmiunt,  MnfeavhuHelta. 

I Stm-kbritlge  limeatonp,  Wolff.     U.  hi.  Geol.  Surv..  .Muii..  vol.  xiiii,  pp.  20,B4-65,im. 
'  72,84-98,  :  79-182.     1S»4. 

Biluriaii,     MaMachiuivtti', 
:i*to(.-kbriilge  Umerton^,  Munxiii.     Am.  Heal,  vol.  xix,  yy.  1 13-1  HI.     1897. 
'      Cluubnati.     New  Kn)fluiiil. 
liStoi-kbridge  limcBloue,  Emerwiii.     II.  P.  (teol.  Surv.,  Bull.  No.  IBH,  pp.  84-8S.     Ls^iii, 

Fiiluriaii,     MBMOchiuwtlB. 
[.Stockton  nerioH,  KocumpI,    Jour,  uf  Gcol.,  vol.  v,  pp.  54.t-&44.     1897, 
^     JunttruM.    New  Jersey.    Incltuiml  in  Newark  ByHtem. 
■igtoftbrn  serieB,  Kuinaiel.     N.  J.  (Jpol.  Siirv.,  KepU,  1896,  pp.  XyAO.     18SI7. 

Janitrias.    New  JetWf.    luclodf (I  in  Newark  syRleiii. 
Btocklon  serice,  Kummel.    N.  J.  U«o].  Surv.,  Rept.,  1H97.  pp.  IJlKlil.     [»'.m. 

JuratriM.     New  Juraey.     Included  in  Newark  iiyBlt^iu. 
Stucktun  group,  Kninuiel.    Jour,  of  Geol.,  vol,  vii.  p{i.  24-25.     IH<)9, 

Juratriafl.     Sew  York,  Npw  Jtrecy.     iDclmtivl  in  Ni>wark. 
Btockwsther  btvl,  Dwke.     Ti^xhs  GikiI.  Surv.,  4tli  Ann,  Rt'pt.,  p.  417.     1SF)3. 

Qar)M>niferoUB,     Texus,     Included  in  ViHcn  'iivision. 
Stokes  Mudfloue,  Cragin.    Am.  (Ji>ol.,  vol.  xvi,  p.  31)7,     18»5. 
Crctoc'e'iiut.    KunsaH.    IntUideil  in  Elk  C^rwk  Imlx,  l'hi;ycnne  aaudstone,  and  Bdvi. 
.ivTf  lie.  Ik. 
Stones  Biver  Imi1)i,  Safiord.     Am.  Jour.  B<'t,,  2il  ser.,  vol.  xii,  p.  2M.     l&'i]. 

Mlurian.    Tonnnnee.     Included  in  i^toiiM  Rivrr  ^roiip. 
Stouex  Kiverifnwp,  SflHord.    Am,  Jour.  Sci,,  2i)  ser.,  vol,  xii,  pp. 354-350.     1861. 
Silurian.    Tennewee.     Iiinludu!  Ktoiiw  Hivir  Iw-dii.   Uiwer  Leboiiuii  limeston.'. 
and  Upper  Lebatiun  liiiifBtone. 
Stones  Riwr  group,  Saffonl.     Am.  Asfloc.  Adv.  Sci.,  Vnc..,  vol.  vH,  p.  153.     1853. 

Silurian.     Tennessii.'.     lOxai-l  fyni".  I^owcr  Tn-nloii  and  Black  River  Rroup. 
StoucH  Hivcr,  Suffonl.     Geol.  Kcciinn.  nf  the  Stale  of  Tenn.,  l^t  Kepi.,  ji.  lo.'i.     lH,Vi. 
Silurian.     Teune^HH',     Indudeii  in  Central  liuiei^one  and  shale  ^roup.     Part,  kviih. 
Black  River  ami  Uiwer  Trunt-.n  of  New  York. 
^tony  Brook  group,  White.     2.1  Pa.  (iei,l.  Sur\-.,  Itept.  ii\  ]>.  439,     1883. 

Devonian.     Pennsylvania.     Indudeil  in  Cliemuni^. 
Slimy  Brook  l)ed!',  I^sley.     2d  Va.  <ie<il.  Surv..  Final   Kept.,  vol.  ii,  pp.  1564-156(i. 
1892. 
Ucvoniau,     Pennsvlvania.     Included  in  t'heinung. 
Stiinybronk  .|Uartzite,  llobbs.     Am.  Geol.,  vol.  xxiii,  p.  110.     1899. 

(.'anilirian.     MaHsat^bui^-tt!'. 
atormville,  White,     2d  Pa.  (h-ol.  Surv.,  Rept.  G'.  pp.  131-137.     1882. 
Silurian.     PennHylvunia.     Includeil  in  Lower  HeUiorbera  itr  No.  vi. 
SU.nnville.  White,     2d  Pa.  Geol.  Snrv.,  Rejil..  G',  pp.  94-97.     1883. 

Silurian.     Pennsylvania.     Included  in  ijower  llelderbern;  or  No.  vi. 
Sirinnvillf  nbale,  I>*ley.     2d  ("a.  (ieol,  Surv.,  Final  Rept.,  vol,  ii,  pp.  924-925,  944, 
94S,  959,  1048,  KWTi,  1074.     1892. 
Silurian.    Pennsylvania.     Included  in  No.  vi;  includes  Bastard  limestone.     Kxact 
syil.  Grixkany  shale. 
Sloruuillc  !«ndstone,  Weller.     N.  J.  Getil.  Sur\',,  Repl.  1899,  p.  39.     1900. 

IWonian.     New  Jerwjy. 
Strawn  divi:'ion,  Cumminn.     Texas  Geol.  Surv.,  2d  Ann.  Rept.,  p.  374.     1891. 
Carboniferous.     Texsa.     Included  in  Coal  MeaHures. 
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Strawn  division,  Drake.  Texafl  (Teol.  8urv.,  4th  Ann.  Kept.,  pp.  374-387.  1893. 
Carboniferous.  Texas.  Includes  Ricker,  Antelope  Creek,  Indian  Creek,  Coman- 
che Creek,  VVilbarjjer  Creek,  Buffalo  Creek,  Rough  Creek,  Hanna  Valley,  Cot- 
tonwood Creek,  Spring  Creek,  Brown  Creek,  Big  V^alley,  Bull  Creek,  Horse 
Creek,  Fox  Ford,  Bed  No.  VIII,  Shaiirick  Mill,  Elliott  Creek,  Burnt  Branch, 
and  Lynch  Creek  l)eds. 
Strawn  limestone,  Ilaworth  and  Kirk.     Kan.  Univ.  Quart.,  vol.  ii,  p.  110.     1894. 

Carl)oniferous.     Kansas. 
Strawn,  limestone.  Kirk.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  p.  79.     1896. 

Carboniferous.     Kansas. 
Strong  flint,  Prosser.     Kan.  Univ.  Quart,  vol.  vi,  pp.  152-154.     1896. 

Carboniferous.     Kansas.     Include<l  in  Lower  part  of  Chase  formation  =  Permian. 
Strong  limestone,  Prosser.     Kan.  Univ.  Quart.,  vol.  vi,  pp.  162-163,  166-167, 168-170. 
1896. 
Carboniferous.     Kansas.     Included  in  Ba«^e  of  Chane  formation=Permian. 
Stuntz conglomerate,  Winchell.     Minn.  (Jeol.  and  Nat.  Hist.  Surv.,  16th  Ann.  Rept., 
p.  350.     1888. 
Minnesota. 
Stuntz  conglomerate,  Winchell.     Am.  Geol.,  vol.  xx,  pp.  48-50.     1897. 

Algonkian.     Minnesota. 
Stuntz  conglomerate,  Winchell.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept., 
vol.  iv,  p.  528.     1899. 
Archean.     Minnesota.     Included  in  Keewatin. 
Sturgeon  quartzite,  Smyth.    U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxvi,  pp.  398-405.    1899. 

Michigan. 
Sturgeon  quartzite,  Clements  and  Smyth.    U.  S.  Geol.  Surv.,  19th  Ann.  Rept.,  pt.  iii, 
pp.  ia5,  125.     1899. 
Algonkian.     Michigan. 
Sturgeon  quartzite,  Van  Ilise  and  Bay  ley.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S., 
Folio  No.  62.     1900. 
Algonkian.     Michigan.     Included  in  liower  Menominee  seriet*. 
Styliolina  limestone,  Grabau.    Buff.  Soi*.  Nat.  Hist.,  Bull.,  vol.  vi,  pp.  11,  13.    1898. 

Devonian.    New  York. 
Subconglomerate  measures,  White.    2<l  Pa.  (tcoI.  Surv.,  Kept.  Q'',  pp.  59-63.    1880. 
Carboniferous.     Pennsylvania.     IncludeHShenango  shale  and  nandstone,  Crawford 
shale,  Sharpsville  sandstone. 
Subconglomerate,  White.     2d  Pa.  Geol.  Surv.,  Kept.  C^S  pp.  67-116.     1881. 
Car>X)niferous.      Pennsylvania.      Includes  Shenango,    Mea<lville,   and  Oil   Lake 
groups,  and  Venango  oil  sand. 
Sucamochee  series,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  ii,  p.  348.    1898. 

Tertiary.     Alabama.     Included  in  Eocene. 
Sugrar  Loafarkose,  Emerson.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  452.     1891. 

Trias.    Maasac^husett*^. 
Sugar  Loaf  arkose,  Emerson.     <  ieol.  Soc.  Am.,  Bull.,  vol.  vii,  p.  6.     1895. 

Trias.    Massachusetts. 
Sugar  Loaf  arkose,  Emerson,     l^  S.  (ieol.  Surv.,  Mon.,  vol.  xxix,  pp.  354-358.     1898. 
-  Juratrias.     Massachusetts.     In('lude<l  in  Connecticut  River  sandstone. 
Sugar  Loaf  arkose,  Emerson.     U.  S.  Geol.  Surv.,  (reol.  Atlas  of  L'.  S.,  Folio  No.  50. 
1898. 
Juratrias.     Massachusetts. 
Suisure  marble,  Whitney.    Cal.  Geol.  Surv.,  vol.  i,  p.  104.     1865. 
Cretaceous  (?) .    California. 
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Sukonk  lx.ila,  Hliaicr,  Wiiodwortb  ami  Foerate.    L'.  S.  lieol.  Surv..  Mnu.,  vol,  xxniii, 
p.  17.1.    ISilB. 

t'ttrlKjnifErauB.     Kliode  Istiuid.     Induded  in  Coal  MefUHirte. 
Sulphur  Creek,  Powell.     V.  E.  lluog.  Miil  Ginl. Bnrv. , (idol,  of  i;int«Jtttn.,  p\\ 40. m. 
\o4.     187a. 

VretmvM».     Tub. 
Summit  iimealiiuo,  White,     ail  Pa.  titxtl.  Sur\-.,  Beiil.  Q',  pp.  2.V2n.     1877. 

CarlwniferciiiB.     PeuaiiylvaBia.     Iiicluilwl  in  liuwer  Harnsn  wrin*. 
Bumniit  limt»U)nt),  McG*^.    St.  LoaiH  A<md.  Sci.,  Tmns.,  vol.  v.  p.  3:11.     IHU:!. 

(.'arbonitoTOiiS.     Misnouri. 
Sunnier,  Cragiii.     Colo.  C<ill.  Siu.l  .  ,.n    ,\,  |.|,,  ".,  ;»,     IWW. 

Penciian,     Kua^as.     Induik"!  i  ■  i:  .ii  ISip  Him-  ai-rii*. 

Sunbury  slate,  HickH.    Am.  .Inu'       ■      ■     ■■  >     >'i    w),  jip,  21fl,  2^(1.     IH7N. 

OsrlKMiifi-niuB,     Ohio.     Incln.lrl  iri  \'.",r,ir(,  ^-[-,.1111, 
Sundance  foramCiiin,  Dartoii.    Geul.  !>i«-.  Am,,  Bull.,  vol.  x,  pp.  :tS7-393.     IttOO. 

.I<ini».-ii'.     Bkt'k  Uilk 
Sunrise  i^Hv»,  MoDdenliall.     I'.  W.  <ii'ol,  Bitrv..  20tli  Aiiu.  Ktpl.,  pt,  vil.  pp. SOS-307. 

Alar>ka.     Inrlurleil  iu  Upp<;r  Pal^»k>i(\ 
Superjacent  aeries,  IJadgivu.     tl.  B.  (iftil.  f^iin'..  (i«iil.  Allaa  o(  l".  H.,  Foliii  No.  ai. 
imiii. 
Cn;lH<.'eoiit<  and  Tertiary,     CitUfonilti. 
Su]>erjaoeiit  aerira,  Tiirni-r.     V.  H.  (J«M)1.  Hiir\'.,  (.ieol.  Atke  of  U.  S,,  Folin  No.  '.i~. 
1897. 
CretAceoiis  aul  youtin^r.    Cttlltorniit. 
Superjacent  geriiw,  Ttiriinr  luul  iLuiBninc.     tT.  K.  U«ol.  Surv.,  (ieol.  Atlo*  uf  U.  S., 
Folio  No.  41.    18B7. 
CretAtHHiiia  aiid  youiii^-r.     ('Rlifoniijk,     liicliidpti  Tpjiin  and  lont  fomiatioiiH. 
Superjacent  series,  Liiidgreii.     U.  S.  Ueol.  Surv.,  Ueol.  Atlae  of  U.  R.,  Folio  No.  39. 
1897. 
Tertiary  luid  I'leifttM'eni'.     California. 
Superjacent  geries,  Turner.     V.  S.  iivoh  Surv.,  Geol.  Atlaa  c.f  V.  f^.,  Folio  No.  ■i'i. 
1898. 
Cretac«0UH  ami  younger.     California. 
Superjacent  neries,  Turner  and   Itansunie.     li.  S.  Geol.  Surv.,  Ueol.  Atlae  of  V.  S., 
Folio  No.  ijl.     1898. 
Included  in  Neoifuc.     Califiiriiia, 
Superjacent  nerien,  Haiisomc.     l".  S.  (leul.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  (xf. 
IMHI. 
Creloceoua  Ui  I'leiHlocene.     California. 
Superjacent  series,  Lincigrcu.     I'.  S.  (.ieol.  Hurv..  Geol.  Atlae  of  U.  S.,  Folio  No.  66. 
IMKI. 
California. 
Surg'ent  poriee,  Rogers,      lieol.  of  Pa.,  vol.  i,  pp.  lOG,  131-1^4,  272  et  aeq.;  vol.  ii, 
p.  7.^3.     1868. 
Silurian.    PenuHvlvania.     Includes  Clinton  group. 
Suttone  Island  eeriea,  Shaler.     U.  S.  (ieol.  Surv.,  8tli   Ann.  Bept.,  pt.  ii,  p.  1041. 
1889. 
Maini;. 
Swallow  limestone,   Ilnwortli  and  Kirk.     Kan.  Univ.  Quart.,  vol.  U,  pp.  104-105. 

Carboiiiferciuf^.     Kausa.". 
Swanton  Hlute,  I'erry.     Biwlon  Soo.  Nat.  Hisl.  IVic,  vol,  xi,  1866-68,  p.  347  et  seq. 
Iti07. 
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Swank  sandstone,  Russell.     U.  S.  Geol.  Surv.,  2()th  Ann.  Bept.,  pt.  ii,  pp.  118-123. 
1900. 

Tertiary.    Washington. 
Swank  sandstone,  Smith  and  Curtis.     Geol.  Soo.  Am.,  Bull.,  vol.  xi,  p.  219.     1900. 

Tertiary.     Washington.     Included  in  Eocene. 
Swearinger  slate,  Diller.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  372.     1892. 

Trias.    California.     Included  in  Upi^er  Noric. 
Swearinger  shale.  Smith.    Jour,  of  Geol.,  vol.  ii,  pp.  605-606.     1894. 

Trias.    California.     Included  in  Cedar  formation. 
Sweetland  Creek  hefls,  Udden.    Jour,  of  Geol.,  vol.  vii,  pp.  (v5-78.     1899. 

Devonian.    Iowa.     Included  in  Chemung. 
Sweetland  Creek  beds,  Udden.     Iowa  Geol.  Surv.,  vol.  ix,  p.  289.     1899. 

Devonian.    Iowa. 
Sweetwater,  Endlich.    U.  S.  Geol.  and  Geog.  Sur\\  of  Terr.,  11th  Ann.  Rept.,  p.  110. 
1879. 

Tertiary.     Wyoming. 
Sweetwater  group,  Dall  and  Harris.     V'.  S.  Geol.  Surv.,  Bull.  No.  84,  p.  310.     1892. 

Tertiary.     Wyoming. 
Swift  Water  series,  Hitchcock.     Am.  Jour.  Sci.,  3d  per.,  vol.  vii,  pp.  568-571.     1874. 

New  Hampshire. 
Swift  Water  series,  Hitchcock.     (Jeol.  of  N.  IL,  pt.  ii,  pp.  320-325.     1877. 

Paleozoic     New  Hampshire. 
Swift  Water  series,  Hitchcock,     (reol.  Soc.  Am.,  Bull.,  vol.  vii,  p.  512.     1896. 

Cambrian  (?).     New  Hampshire. 
Sylamore  sandstone,  Williams.    Am.  Jour.  Sci.,  4th  ser.,  vol.  viii,  pp.  149-151.    1898. 

Carboniferous.     Arkansas.     Included  in  Upper  Devonian. 
Sylamore  sandstone,  Williams.     Ark.  Geol.  Surv.,  1892,  vol.  v,  pp.  302-322.     1900. 

Devonian.    Arkansas. 
Sylvania  sandstone,  Orton.     Ohio  (ieol.  Surv.,  vol.  vi,  pp.  4,  18.     1888. 

Upper  Silurian.     Ohia     Included  in  Lower  Helderberg  limestone. 
Sylvania  sand,  Neff.     Geol.  Soc.  Am.,  Bull.,  vol.  i,  p.  32.     1889. 

Silurian.     Ohio.     Included  in  Niagara  limestone. 
Sylvania  sandstone,  Orton.     Ohio  Geol.  Surv.,  3d  Organization,  1st  Ann.   Kept., 
pp.  23-24.     1890. 

Silurian.     Ohio.     Exact  svns.  Monclova  or  Holland  sandstone. 
Sylvania  sandstone,  Orton.     Ohio  (ieol.  Surv.,  vol.  vii,  pp.  4,  14.     1893. 

Upper  Silurian.     Ohio.     Included  in  I^jwer  Helderberg  limestone. 
Sylvania  sandstone,  Sherzer.     Geol.  Soc.  Am.,  Bull.,  vol.  ix,  p.  10.     1897. 

Silurian.    Ohio. 
Sylvania  sandstone,  Sherzer.     Mich.  (ieol.  Surv.,  vol.  vii,  pt.  i,  pp.  5:^>().     1900. 

Silurian.    Michigan. 
Syntrialasina limestone,  Bennett.    Kan.  Univ.  (ieol.  Surv.,  vol.  i, pp.  1 1 1-113.    1896. 

Carboniferous.     Kansas. 
Syrtensian,  Matthew.     Can.  Nat.,  2(1  ser.,  vol.  vii,  pp.  438-441.     1875. 

Canada.     Included  in  Quaternary. 
Tachatna  series,  Spun*.     U.  S.  Geol.  Surv.,  20th  Ann.   Kept.,  pt.  vii,  pp.  157-159, 
179.    1900. 

Devonian-Carboniferous.     Alaska. 
Taconic  system,  Emmons.     Geol.  of  N.  Y.,  pt.  ii,  pp.  135-163.     1842. 

New  York.     Includes  Stockbridge  limestone.  Sparry  limestone,  Magnesian  slate, 
and  Granular  quartz.     Part.  syns.  Lower  Cambrian  and  Lower  Silurian. 
Taoonic  syston,  Mather.    Geol.  of  N.  Y.,  i)t.  i,  pp.  422-438.     1843. 

New  York. 
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nic  nyateni,  EnimonB.     Agrit^  of  N.  Y.,  vol.  i,  pp.  4.5-112.     lB4fl. 
wYurk  anil  New  Knglanil.     IdcIuiU's  Black  itndTatonbslatt.  Sparry  I iiaoitone, 
H»guisiian  Blatc.  Ktofkbridge  limeBtone,  Cranular  quartK. 
Toconie  Klate,  tlinmons.     Agric  nf  N.  Y.,  vol.  i,  jip.  65-71.     I84«. 

New  York.     Inclailecl  in  Tai:'oni('  systeiti. 
Taconie,  Ernmtinn.    Geol.  Hcpt,  o(  MuIIkiuI  Oie.  of  N.  C,  p,  49  et  siit,     1856, 

('ainbrlan.     North  Carolina. 
Tacank'  syBtem,  Hitclicock.    Qeol.  of  Vt.,  vol.  i,  pp.  434-447.     IStil. 

Cambrian.  \'emiont. 
Tuwtnic  flyBt«n,  Bartande.     Am.  Jour,  Sci.,  2d  ser,  vol.  xxxi,  pp.  213-215.     I8B1. 

Vermont. 
Tat-onii'  nyBti>ui,  Stevens.     Lyceuin  of  Sat.  Hist.  t<f  N.  Y.,  AinialM,  v.il.  vii,  j.p.  371^- 
283.     18fi2. 
New  York,  MassachnsettB. 
Tacoiilf.  Lesley.     Am.  Phil.  So.;.,  Prr.K-.,  vol.  is,  p.-S.     I8«2. 

New  York,  New  Eugliiml. 
Tacinie.  Perry.     Boston  tio<'..  Nat.  Illat.,  Proc.,  vol  xi.  I*l(i-IH(1R.  |..;«i2.     I8t(7. 

rnic  series  (weat«m  portinn),  Knrri.     .\iii.  .Innr.  Si'i.,  M  scr.,  vol.  ii,  pji.  3S-34. 
1871. 

l^iiilirian.     New  York.    Exuct  syn.  Ixiw*?r  Poteditui. 
THci.iiii-,  Dtuift.     Am.  Nat.,  vol.  vi,  p.  1T7.     IH72. 
Tin-iiii.\  r>ana.     Am.  Araot-.  Adv.  Sci.,  Proi-..  vol.  sxii,  p.  27.     1873. 

Silurian,     Ma»iac.huaett8.     Iridiideil  In  Hudson  River  and  Tr«nton. 
Tufonii.'  Mlate,  Crosby.     Bept.  on  (jeol.  Map  of  Maaa.,  p.  40.    1878, 

Pre-Canibrian.    MaesBchuwtte. 
Twanio  statef,  Dana.    Am.  Jonr.  Sd.,  3il  sef.,  vol.  liv,  pp.  303-303.     1877. 

Silurian.    Vennniit,  MaBBachiiseltK     Pari.  Hvn.  Hndimn  River  r>r  Ciiioinnnti  ^nnip. 
Taecmie.  Hunt.     2.1  Pa.  (.ieol,  Surv..  Kept.  K,'pp.  43-62.     1878. 

Cambrian.     PennHylvania  and  jfeneral. 
Taconian,   Hunt.     Ronton  .Soc.  Nut.  Hint,,  Pni.t.,  vol.  xix,  I87t>-I87«,  p.  278.     1N7S. 

Kxact  syn.  I^iwer  Taconi.;. 
Taeonic  nyMem,  Miller.     Cin.  S.h-.  Nat.  Hi^t.,  .lour.,  vol.  iv,  no.  4,  p.  271.      1881. 
Taconian,  lliinl.     Smilhfonian  Inst.  Ann.  Kciit.,  1HH2,  pp.  SHI,  .33fi.     1882  (1884). 

l're-rol»lam.     Now  York.     KxM-t  »yn.  llaHtinjts  wriefi  of  Canada. 
Tai'cmian  Wliidu'v  and  WadHworth     Harvard  Coll  Mns  Couip  Zool.,  Bull.,  vol.  vii, 

18aO-lWK4    I     5bl       1884 
In  lu  I    1        \z 
Ta  Da  \       3         N       t.1  we  1  1!    '<  ^         4S  -I4;i.     1885. 

1  na       N       ^     k   V  w  Jntrlan! 
Ta     n      W  n  h  II       V         \«-         \  I      S        P   n.  I         x        j  t   ii,  pp.  363-379. 

188.5 
Ta  Mano         \        \  a  1    \  t«  an  I  V  en         In.       ol   \      pp   174-256,     188,5, 

Taton      f   rd  a    1  DwjiH       \       Jo       St       id  ger      ol   x\       pp   248-257.     lK8«i 

I  na       \  «  \     k 
Ta  Hjn      1  ana      V       I  u    S       Ai  «■       ol  x  x      pp  2-0-270  393-419.     1887. 

iu   an      \eH  ^     k  a    1  ^        l-nfrla    I      In  1    led   n  Lowe   S  lurian. 
Ta-on      Hu   t       \n     Nat         1  p|     114   _)8  31        1887 

Tacon      Ms.   -o        Boat  n  'loc   Nat   H  at     Pnx         I   xx       1884-1888,  p.  343.    1887. 
Tbco        W      I  ell      \      (  eol        I      i    M       1888 
Ta  \\  n  hell      \  1      ol       p|    1      1  2  173-178     1888 

1     Ids  Potsiia  n  Barraboo  Ba     n  (        t     \\  answangon  ng  Sionx,  aod  Black 
H  II    ;  a  t    te 
T/iconk;  Marcoii.     Ain.  Ueol.,  vol.  ii,  pj..  \0--i:(,  67-88.    1888. 
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Taoonic,  Miller.    Am.  Geol.,  vol.  i,  pp.  235-^45.    1888. 
TaooniCy  Dana.    Am.  Geol.,  vol.  ii,  p.  198.    1888. 

Taoonic,  Walcott.    Am.  Jour.  Sci.,  3d  ser.,  vol.  xxxv,  pp.  229-242,  307-328,  394-401. 
1888. 

Cambrian  and  Silurian. 
Ta4!onic,  Walcott    Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xxxvi,  p.  212.     1888. 

Cambrian.    Vermont.     Included  in  Ordovician. 
Taconic  system,  Miller.     N.  A.  Geol.  and  Pal.,  p.  22.     1889. 
Taconic,  Winchell.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  19th  Ann.  Kept.,  p.  47.    1889. 

Minnesota.     Exact  syns.  Animike  and  Huronian. 
Taconic,  Marcon.    Am.  Geol.,  vol.  iii,  p.  118.    1889. 
Taconic,  Marcou.     Am.  Geol.,  vol.  v,  p.  357;  vol.  vi,  pp.  78,  221.     1890. 
Taconic,  Winchell.    Minn.  Geol.  and  Nat.  Hist  Surv.,  Bull.,  vol.  iv,  pp.  113,  116. 
1891. 

Minnesota.    Exact  syn.  Animike. 
Taconic,  Walcott     U.  8.  Geol.  Surv.,  Bull.  No.  81,  p.  242.     1891. 

Cambrian. 
Taconian,  Pampelly.    Geol.  Soc.  Am.,  Bull.,  vol.  iv,  p.  383.     1893. 

Archean(?).    Canada(?). 
Taconic,  Nitze  and  Hanna.     N.  C.  Geol.  Surv.,  Bull.  No.  3,  pp.  28-32,  43.     1896. 

Cambrian.    North  Carolina.     Includes  Upper  and  Lower  Taconic. 
Taconic,  Marcou.     Am.  Geol.,  vol.  xix,  pp.  38-39.     1897. 

Taconic,  Winchell.     Minn.  Geol.  and  Nat.  Hist  Surv.,  Final  Kept,  vol.  iv,  p.  295. 
1899. 

Cambrian.     Minnesota.     Includes  Animikie  and  Keweenawan.     Exact  syn.  Lower 
Cambrian. 
Taconyte,  Grant     Minn.  Geol.  and  Nat.  Hist  Surv.,  Final  Kept,  vol.  iv,  p.  354. 
1899. 

Cambrian.    Minnesota.     Included  in  Animikie. 
Taconyte,  Winchell.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept.,  vol.  iv,  pp. 
367,  391.     1899. 

Cambrian.     Minnesota.     Included  in  Animikie. 
Tahkandit  series,  Spurr.    U.  S.  Geol.  Surv.,  18th  Ann.  Rept,  pt  iii,  pp.  169-174. 
1898. 

Alaska. 
Tahkandit  series,  Emmons.    Nat.  Geog.  Mag.,  vol.  ix,  pp.  157,  158.    1898. 

Carboniferous  or  Devonian.     Alaska. 
Talcoid  schists,  Hitchcock.    Geol.  of  Vt,  vol.  i,  pp.  424-434,  504-525.     1861. 

Cambrian (?).    Vermont.     Exact  syn.  Magiiesian  slate. 
Talcose  conglomerate,  Hitchcock.     Geol.  of  Vt.,  vol.  i,  pp.  386-394.     1861. 

Cambrian(?).   Vermont.    Exact  syn.  Magnesian  slates.    Part.  syns.   Quebec  group, 
Sillery  sandstone. 
Talladega  slates,  McCalley .    Ala.  Geol.  Surv. ,  Rept.  on  valley  regions,  pt  ii,  pp.  36-38 
537-.541,  672-674.     1897. 

Alabama.    Exact  syn.  Ocoee  slates. 
Tallahatta  formation,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept,  pt.  ii,  p.  344.     1898. 

Tertiary.    Georgia,  Alabama.     Includeil   in  Claitwrnian  stage.   Eocene.     Exact 
syns.  Orangeburg  formation,  Buhrstone. 
Taloga  formation,  Cragin.    Am.  Geol.,  vol.  xix,  pp.  362-363.     1897. 

Permian.    Kansas,  Oklahoma.     Included  in  Kiger  division  of  Cimarron  series. 
Talpa  bed,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  Rept,  p.  428.     1893. 

Garboniferona.    Texas,    included  in  All)anv  division. 
Tamana  seriea,  Wall  and  Sawkins.    Geol.  of  Trinidad,  pp.  39-41,  1860. 

Tertiary.    Trinidad.    Included  in  Newer  Parian  group. 
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Tunpft  beds,  Dall.     Wagner  Free  Inst.  Sci..  Trans.,  vo!.  iii,  pL  ii,  p.  209,     1892. 
Miocene.     F1ori<la.     Included  in  Cliipola  epoch,  Tunpa  group.     I^rt.  syn.  TampB 
group, 
Tampa  group,  IJall.     Wagner  Free  Iu?t.  Sci.,  Trans.,  vol.  iii,  pt  ii,  p.  209.     1892. 
Miocene.     Florida,     IncJuded  in  Chipola  epoch.     Includes  Shiloh  marls,  Tampa 
anil  Chipola  beds, 
Tampa  group,  Dall  and  Harris,     U,  S.  Geoi.  Surv,,  Bull.  No.  84,  p.  112.     1892, 

Tertiary,     Florida.    Includes  Tampa,  Chipola,  and  Alum  Bluff  beda 
Tampa  limestone,  Dall  and  Harris.,     U,  8.  Geol.  Surv.,  Bull.  No.  M,  p.  117.     1892. 

Tertiary,     Florida.     Included  in  Mioc»ne. 
Tampa  limestone,  Dall  and  t^tanley- Brown.     Ueol.  Soc.  Am.,  Bnll.,  vol.  v,  p.  164. 
1894. 
Tertiary.     Florida.     Include<i  in  Cliattahooche. 
Tanajia  schists.  Brooks.     U.  S.  Geol.  Surv.,  20th  Ann.  Rept.,  pt.  vii.  pp.  468-lffll. 
478.     1900. 
Alaska.     Included  in  Nosina  series. 
Tanana  schistH,  Mendenhall.     U.  S.  Geol.  Surv.,  20lh  Ann.  liepl.,  pt.  vii,  pp.  313-315. 
1900. 
Pre-Silurian,     .Alaska. 
Tar  spring  and  shot  pouch  sandstone,  Owen.     Ky.  tieol.  Surv.,  vol.  ii,  pp.  »5-88. 
1861. 
Carbonilenmfl.     Kentiiefcy,     Included  in  Suboarboniferoua. 
Tar  spring  sandstone,  Moore.     Ky.  Geol,  Surv.,  vol.  iv,  new  ser.,  p.  392,     1878. 
OarboniferouB,     Kentucky,     Included  in  Chester  gronp.     Exact  ayii.   Big  Clifty 
sandstone. 
Tar  aands,  MeConnell.     Can.  Geol.  San.,  new  ser.,  vol.  v,  pt,  i,  pp,   33U-34D-36D, 
63D,  58D-5SD.     18«3. 
Cretaceous.    Canada,    iCxact  eyn,  Dakota. 
Taaaajara  lake(T)  bed.  Cooker.     Cal.  Acad.  Sci.,  Proc..  1893-1,  2d  ser.,  vol.  iv, 
p.  170.     1895. 
Pliocene.    California. 
Taimton  clays,  Woodworth,     U.  S.  Geol.  Sun.,  17th  Ann.  Rept,  pt.  i,  p.  986.     1896, 

Massachusetts. 
Tarlor  marl,  Hill.     Artesian  Inveat.,  Final  Rept,,  pt.  iii,  p.  73,  52d  Cong.,  1st  seaa., 
Ex.  Doc.  41,  pt,  iii,     1892. 
Cretaceous.    Southwest     Exact  syn.  Exogyra  ponderoaa  marls. 
Taylor,  Hill.    Geol.  Soc.  Am.,  Bull,,  vol.  v,  p.  301.     1894. 

Cretaceous.    Indian  Territory, 
Taylor  formation.  Hill  and  Vaughan.     U.  S.  Geol,  Surv.,  18th  Ann.  Rept,  pt.  ii, 
p.  240.    1898, 
Cretaceous,    Texas.    Included  in  Montana  division  of  Gulf  series.    Exact  syn. 
Exogyra  ponderoaa  marls. 
Taylora  ridge.  Little.    Handbook  of  Ga.,  Com.  of  Agric,  1876,  p.  41.    1876. 

Silurian.    Georgia.    Included  in  Upper  Niagara.    Part  syn.  Medina. 
Taylorrille  slate,  Diller.    Geol.  Soc.  Am,,  Bnll,,  vol.  iii,  p,  372.    1892. 

8ilurian(?|,   California, 
T«a]r  formation,  Camptjell.    U.  S,  Geol,  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  69, 
1900. 
Pleistocene(?).    West  Virginia  and  Ohio. 
Tecumseli  shales,  Haworth,    Kan.  Univ.  Geol.  Surv.,  vol,  iii,  pp.  73,  94,    1698. 

Carboniferous.    Kansas,    Included  in  Shawnee  formation. 
Tecumech  shales,  Beede.    Kan,  Acad.  Sci.,  Trans.,  vol.  xv,  p.  28.    1888. 
Carboaileroue.    Kansas. 
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Tehachipa  marble,  Hanks.    CaL  State  Min.  Bar.,  6th  Ann.  Kept,  pt.  i,  p.  23.   1885. 

Oalifomia. 
Tejon.  group,  Whitney. '  Cal.  Geol.  Surv.,  Pal.,  vol.  ii,  p.  xiii.    1869. 

Cretaoe(Hi8(?).  Oalifomia. 
Tejon,  Hdlprin.    Phil.  Acad.  Nat  Sci.,  Proc.,  1882,  pp.  196-214.    1882. 
Tejon,  Clark.    U.  S.  Geol.  Surv.,  Boll.  No.  83,  p.  100.    1891. 

Tertiary.    Pacific  coast.    Included  in  Eocene.    Exact  syn.  Puget(?). 
Tejoo,  Diller.    Geol.  Soc.  Am.,  Bull.,  vol.  iv,  p.* 218.     1893. 

Tertiary.    California,  Oregon.    Included  in  Eocene. 
Tejon,  Turner.    Am.  Geol.,  vol.  xiii,  p.  238.     1894. 

Tertiary.    California.    Included  in  Eocene. 
Tejon,  Diller  and  Stanton.    Geol.  Soc.  Am.,  Bull.,  vol.  v,  p:  436.    1894. 

Tertiary.    California  and  Oregon.    Included  in  Eocene. 
Tejon,  Emmons  and  Merrill.    Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  496.     1894. 

Tertiary.    Mexico.    Included  in  Eocene. 
Tejon  formation.  Turner  and  Ransome.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S., 
Folio  No.  41.     1897. 
Included  in  superjacent  series.  Eocene.    California. 
Tejon  group,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Kept.,  pt  ii,  pp.  346-347.     1898. 

Tertiary.    California.    Included  in  Eocene. 
Tejon  formation.  Smith.    Jour,  of  Geol.,  vol.  viii,  pp.  461^62.     1900. 

Tertiary.    California.    Included  in  Eocene. 
Tellico  sandstone,  Hayes.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  20. 
1895. 
Silurian.    Tennessee. 
Tellico  sandstone,  Keith.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folios  Nos.  16,  25, 
27.     1895,  1896. 
Silurian.    Tennessee,  North  Carolina. 
Tellico  sandstone,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  59. 
1899. 
Silurian.    Virginia  and  Tennessee. 
Tellowa  formation,  Campbell.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  44. 
1897. 
Carboniferous.     Virginia,  West  Virginia.    Part.  syns.  No.  xiii.  Lower  Coal  group 
of  Rogers. 
Temple  Butte  limestone,  Walcott.    Geol.  Soc.  Am.,  Bull.,  vol.  i,  p.  50.    1889. 

Devonian.     Arizona. 
Tenxnile  Biver  beds,  Shaler,  Wood  worth  and  Foerste.     U.  S.  Geol.  Surv.,  Mon., 
vol.  xxxiii,  pp.  164-173.     1899. 
Carboniferous.    Rhode  Island.     Included  in  Coal  Measures. 
Tentaciilite  limestone,  Darton.     N.  Y.  State  G^ol.,  13th  Ann.  Rept,  pp.  247-248, 
305.    1894. 
Devonian.     New  York.     Included  in  Helderbei^g. 
Terra  Ootta  series,  Spurr.    U.  S.  Geol.  Surv.,  20th  Ann.  Rept,  pt  vii,  pp.  156-157, 
180.     1900. 
Juratrias.    Alaska. 
Terrace  period,  Hitchcock.    Smithsonian  Inst.  Contrib.,  vol.  ix.  No.  2,  p.  2.    1857. 

Quaternary.    Massachusetts. 
Terrace  formations,  Lawson.    Univ.  of  Cal.,  Dept  of  Geol.,  Bull.,  vol.  i,  pp.  1-59. 
1893. 
Pliocene  (?) .    California. 
Terranoran  series,  Hunt    Am.  Jour.  Sci.,  3d  ser.,  vol,  i,  pp.  182-191.    1871. 
Archean.    Maine,  New  Brunswick. 
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I'^ton,  Weed.     U.  S.  Geol.  Surv.,  Geol.  Atlaa  of  U.  S.,  Folio  No.  30.    1896. 

Juratriaa.     Wyoming. 
Teton  tormaljon,  Iddinga  and  Weed.     U.  S.  Gleo!.  Surv.,  Men.,  val.  zxxiL.  pL  ii,  pp. 
1-50,  149-lM.     1899. 
Juratriiif.     YeilowHtone  Park. 
Vezan  eyetem,  Dumble.    Texas  Geol.  Surv.,  lat  AnD.  Rept,  pi.  iii,  p.  Ii-ii.     18H0. 

Algoiikian.    Texas.     Includes  POekeaddle,  Llano,  and  Maeon  eeriee. 
Texan  system,  Comatock.    Texas  Geol.  Surv.,  let  Ana.  Rept,  p.  276.     1890. 
Algonkian,    Texas.     Included  in  AlgonkUn.     Includes  Paeksaddle,  Llano,  and 
Mnwin  eerifis. 
TflxuiA  beii.  Taff.     Teias  Geol.  Sun-.,  2d  Ann.  Kept.,  p.  718.     1991. 

CretaceouB.     Teias.     Included  in  Frederick»bui;g  diviajan. 
Teiana  liineetone,  TatE.     Texas  GaDl.  Surv..  4th  Ann.  Kept.,  pp.  249-256.     1B93. 
Cretaceous.    Texas.     Included  in  Fredericksburg  division  of  Lower  Cretaceoas. 
Kxact  syn,  Goodland  limestone. 
Texanan  beds,  Drake.    Texas  Geol.  Snrv.,  4tli  Ann.  Rept,  pp.  368-370.     1S93. 

Cretaceous.    Texan. 
'Texiansyalem,  Comslock.     Texas  Geol.  Surv.,  2d  Ann.  R«pt.,  pp.  562-S83,  6b8-66». 

lesi. 

Al^nkian.     Texas,     includes  Mason,  Llano,  anil  FarkRaildle  series. 
TharerHbalee,  Haworth.     Am.  Jour.  Sci.,  3d  ser.,  vol.  1,  p.  469.     1895. 

Cartx>ni[[>rous.     Kansas.     Included  in  Coal  Measures. 
Thayer  sbales,  Haworth.     Kan.  XTniv.  Geol.  Surv.,  vol.  i,  pp.  131-132,  157-158,  225. 
1896. 

Carboniferous.     Kaniias. 
Thayer  sbalee,  Adame.    Kan.  Univ.  GeoL  Son.,  vul.  1,  p.  24.     1896. 

Carboniferous. 
Thayer  shales.  Kirk.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  pp.  76-77.     1896. 

Carboniferous.    Kansas. 
Thayer  shales,  Bennett.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  p.  97.    1896. 

Carboniferous.     Kansas. 
Thayer  shales,  Haworth.    Kan.  Univ.  Geol.  Surv.,  vol.  iii,  pp.  49-50, 92, 94, 103.    1898. 

Carboniferous.     Kansas.     Included  in  Pottawatomie  formation. 
Thayer  shale,  Orton.    Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  104.    1699. 

Upper  Carboniferous.     Kansas. 
Thayer  shale,  Keyes.    Am.  Geol.,  vol.  xxiii,  p.  304.    1889. 

Carboniferous.    Miasiaeippi  Valley.    Included  in  Miseourian  SOTes. 
Thayer  shales,  Keyes.    Iowa  Acad.  Sci.,  Proc.,  vol.  vii,  p.  87.    1900. 

Carboniferous.     Mississippi  Valley.    Included  In  Coal  Meaaorea. 
Tbebes  sandstone  and  shale,  Worthen.      III.  Geol.  Surv.,  vol.  iii,  pp.  27-28.     1868. 

Silurian.    Illinois.     Included  in  Lower  Silurian. 
Thebes  sandstone  and  shale,  Engelmann  and  Worthen.    Econ.  Geol.  of  lit.,  vol.  i, 
p.  466.     1882. 

Silurian.    Illinois. 
Thewalon  schists,  Bariow.    Geol.  Soc.  Am.,  Bull.,  vol,  iv,  p.  328.    1893. 

Huron  ian.    Ontario. 
Third  Moraine,  Todd.     U.  S.  Geol.  Surv.,  Boll.  No.  144,  p.  46.    1886. 

Pleistocene.    Dakotas. 
Thomas  Hill  Rn  clay,  Wheeler.    Mo.  Geol.  Surv.,  Sheet  Kept  No  2,  p.  58.     1693. 

Upper  Carboniferous.    Miaaouri.    Included  in  Lower  Co«l  HeaBores. 
Thomas  Hill  shales,  Wheeler.    Mo.  Geol.  Surv.,  vol.  Ix,  Sheet  Eept  No.  2,  p.  63. 
1896. 
CarboaiierouD.    Missouri.    Included  in  Coal  Measures. 
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TlioinpMQD.  limestone,  Diller.    Geol.  Soc.  Am.,  Ball.,  vol.  iii,  p.  372.    1992, 

JaxasBic.    Oalifomia.    Included  in  Oolite. 
Thomson  slates,  Bporr.    Minn.  Geol.  and  Nat  Hist.  Sorv.,  22d  Ann.  Kept,  p.  121. 

Minnesota.    Exact  83m.  Keewatin(?). 
Thomson  slates,  Bporr.    Am.  Jour.  Sci.,  3d  ser.,  vol.  xlviii,  pp.  159-166.     1894. 

Algonkian.    Minnesota.    Included  in  Keewatin. 
Thompson  limestone,  Hyatt.    Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  413.     1894. 

Joraasic.    CSalifomia.    Included  in  Lower  Oolite. 
Thompson  slates,  Winchell.    Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Kept.,  vol.  iv, 
pp.  7,551.     1899. 
Archean-Oambrian.    Minnesota. 
Three  Forks  shale,  Peale.     U.  S.  Geol.  Surv.,  Bull.  No.  110,  p.  29.    1893. 

Devonian.     Montana. 
Three  Forks  shale,  Iddings  and  Weed.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio 
No.  1.    1894. 
Devonian.    Montana. 
Three  Forks  limestone,  Weed.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  30. 
1896. 
Devonian.     Wyoming. 
Three  Forks  shale.  Weed  and  Pirsson.     U:S.  Geol.  Surv.,  Bull.  No.  139,  p.  38.    1896. 

Devonian.     Montana. 
Three  Forks  limestone.  Weed.    U.  S.  Geol.  Surv. ,  18th  Ann.  Kept ,  pt.  iii,  p.  469.    1898. 

Devonian.     Montana. 
Three  Forks  limestone,  Hague.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  52. 
1899. 
Devonian.     Wyoming. 
Three  Forks  limestone,  Iddings  and  Weed.    U.  S.  Geol.  Surv.,  Mon.,  vol.  xxxii,  pt. 
ii,  pp.  1-^,  149-164.     1899. 
Devonian.    Yellowstone  Park. 
Threeforks  shale.  Weed.     U.  S.  Geol.  Surv.,  20th  Ann.  Kept.,  pt.  iii,  p.  289.    1900. 

Siluro-Devonian.     Montana. 
Thunder  Bay  limestone,  Douglass.    Mich.  Legis.,  Doc.  vol.  i,  No.  11  (4th  Ann. 
Kept  State  Geol.,  1840),  p.  547.  -  1841. 
Devonian.    Michigan. 
Thiuiderhead  conglomerate  and  slate,  Hayes.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of 
U.  8.,  Folio  No.  20.     1895. 
Algonkian(?).    Tennessee.    Included  in  Ocoee  series. 
Thonderhead  conglomerate,  Keith.    U.  S.  Geol.  Surv.,  Greol.  Atlas  of  U.  S.,  Folio 
No.  16.     1895. 
Tennessee,  North  Carolina.     Included  in  Ocoee  group. 
Thurman  sandstone,  Taff.     U.  S.  Geol.  Surv.,  19th  Ann.  Kept.,  pt.  iii,  p.  439. 
1899. 
Carboniferous.    Indian  Territory.     Included  in  Coal  Measures. 
Tieholeptus  beds.  Cope.      U.  S.   Geol.  and  Geog.  Surv.  of  Terr.,  Bull.,  vol.  v, 
pp.  51-52.     1879. 
Tertiary.    Included  in  Loup  Fork. 
Tieholeptus,  Cope.    Am.  Phil.  Soc.,  Proc.,  vol.  xxiii,  p.  357.     1886. 

Tertiary.    Oregon.     Included  in  Miocene. 
Ticholeptos  bed,  Dall  and  Harris.     U.  S.  Geol.  Surv.,  Bull.  No.  84,  p.  282.     1892. 

Tertiary.    Oregon. 
Tiinber  Belt  beds,  Dumble.    Texas  Geol.  Surv.,  1st  Ann.  Kept.,  pi.  iii,  p.  xxxvi-xli. 
1890. 
Tertiafy.    Texaa,    Included  in  Eocene. 
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Somber  Beit  b«le,  Ppnrose.     Tessa  Qeol.  Surv.,  let  Ann.  Kept.,  pp.  22-47.     1890, 

Tertiary.     Texfts.     Kxact  syn.  Sabine  River  bede. 
Timber  belt,  Clark.     U.  8.  Geol.  Surv.,  Ball.  No.  83,  p.  78.     1891. 

Tertiary.    Texas.    Included  in  Eocene.    Exact  eyn.  Sabine  River  beds, 
^timber  Belt  bede,  Dmuble.     Teiaa  Geol.  Surv.,  2d  Ann.  Rept.,  pp.  25-27.     1891. 

Tertiary.    Texas.    Included  in  Eocene.    Exact  eyn.  Sabine  River  beds. 
Zlmber  Belt  diviaion,  Dumblc.    Texas  GeoL  Surv.,  Kept  on  brown  coal,  pp.  128-I4K. 
1892. 
Tertiary.    Texas.     Included  in  Eocene. 
Umber  Belt  beds,  Kennedy.     Texas  Geol.  Surv.,  3d  Ann.  Bept,  pp.  50-57,     18»2. 
Tertiary.    TexuH.     Included  in  Eocene.     Includes  Mount  Selmau  and  Cooks 
Moiinlain  seri^ti. 
Timtar  Creek  beds.  White.     Phil.  Acad.  Nat  Sci.,  Pror.,  1887,  p.  40.    18$7. 
Cretaceous.    Texas.    Included  in  Gulf  series.     Exact  pyne.  Eutaw,  Dakota. 
Timber  Creek  group,  HiU.     Am.  Jonr.  Sd.,  3d  aer.,  vol.  xxxiii,  p.  298.     1887. 

Cretaceous.    Texas.    Included  in  Gulf  series. 
.Timber  Creek  formation,  White.    U.  a  Geol.  Surv.,  Bull.  No.  82,  p.  121.    1891. 

Cretaceons.    Texas.    Exact  syn.  Lower  Croas  Timber  eauds. 
Timber  Creek  beds,  Tafl.    Texas  Geol.  Surv.,  4th  Ann.  Rept.,  pp.  288-298.     1893. 

CretaceonH.    Texas.     Included  in  Dakota  formation,  Upper  Cretaceous. 
iTimpaa  formation,  GilbeH.    U.S.  Geol.  Sim-.,  17th  Ann.  Kept,pt.  ii,  p. 566.     1896. 

Cretaceous.    Colorado.    Included  in  Niobrara  group. 
llmpas  formation,  Hills.     U.S. Geol, SnTv,, Geol.  Atlasof  U.a, Folio  No.58.     18»». 

Cretaceous.     Colorado.     Included  in  Niobrara. 
'llmpas  formation,  Hills.     Geol.  Atlas  of  U.  8.,  Eollo  No.  68.     1900. 
I    Cretaceous.    Colorado.     Included  in  Niobrara  formation. 
'flSntic  quartwte,  Smith.     U,  S.  Geol.  Surv.,  G«ol,  Atlas  of  U.  8.,  Folio  No.  65.     IWX). 

Cambrian.     Utsh, 
TiODMta  group,  Rogers.    Geol.  of  Pa.,  vol.  ii,  pp.  489,  558,  561.    1861. 

GarboniferouB.     Pennsylvania.     Included  in  Ck>al  Meflsurea. 
Tionesta  series,  Piatt.    2d  Pa.  Geol.  Surv.,  Rept.  H,  pp.  S-9.    1875. 
Carboniferous.    Pennsylvania.    Included  in  Coal  Measures.    Exact  ayn.  Sharon  ' 

Tionesta  (sandstone,  coal,  clay,  and  shale),  Orton.    Ohio  Geol.  Surv.,  vol.  vii,  pp.  59, 
62.    1893. 

Carbon iierouB.    Ohio.    Included  in  Carboniferous  conglomerate  group. 
Tiaburybeds,  Woodvforth.    U.  8,  Geol.  Surv.,  17th  Ann.  Rept,  pt.  i,  p. 977.     1896. 

Pleistocene.     Massachusetts. 
Tisbury  beds,  Woodworth,    Geol.  Soc.  Am.,  Bull.,  vol.  viii,  pp.  197,  207.     1897. 

Pleistocene.    Maaaachusetts.    Included  in  Columbia. 
Titonotherium  beds.  Hatcher.     Am.  Nat,  vol.  xxvii,  pp.  204-221.     1893. 
Titanotherium,  Wortman.    Am,  Mus.  Nat  Hist.,  Bull.,  i-ol.  v,  p.  96-     1893. 

Tertiary.     Included  in  White  River  or  Lower  Miocene. 
Tiverton  arkoee,  Shaler,  Woodworth  and  Foerate.     U.  B.  Geol.  Surv.,  Mon.,  vol. 
xxxiii,  pp.  378-379.     1899. 

Carboniferous.     Rhode  Island. 
TodoB  Santos,  Emmons  and  Merrill.    Geol.  8oC.  Am.,  Bull.,  voL  v,  p.  5U.     1894. 

Cretaceous.    Mexico-    Included  in  Chico. 
Togiak  gravels.  Spun-.    U.  8.  Geol.  8urv.,  20th  Ann.  Rept,  pt  vU,  p.  177.     1900. 

Pleistocene.    Alaska. 
Tok  sandstone.  Brooks.    U,  8.  Geol.  Surv.,  20th  Ann.  Rept,  pt  vu,  p.  473.     1900. 

Tertiary  (?).    Alaska. 
Ibi  aaadetone.  Brooks.    U.  8.  GeoL  Surv.,  2l8t  Ann.  Rept,  pt.  ii,  p.  3«2.    1900. 
Terti&ry. 
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TMrnnam  marble,  Watts.    Gal.  State  Mg.  Bar.,  10th  Ann.  Rept.,  vol.  x,  p.  668.    1890. 

Galifomia. 
ToUeaton  beach,  Blatchley.    Indiana  Dept.  Geol.  and  Nat.  Ree.,  2*Jd  Ann.  Rept., 
1897,  p.  36.    1898. 

Glacial.    Indiana. 
Tombi^bee  Band  group,  Hilgard.    Kept,  on  Geol.  and  Agric.  Mise.,  pp.  61,  68-75. 
1860. 

Cretaceous.    Mississippi. 
Tombigbee,  White.    U.  8.  Geol.  Surv.,  Bull.  No.  82,  p.  106.    1891. 

Cretaceous.    Gulf  region.    Exact  syn.  Upper  Eutaw  of  Alabama. 
Tomliiison  shale,  Stevenson.    N.  Y.  Acad.  Sci.,  Trans.,  vol.  xvi,  p.  51.    1896. 

Carboniferous.    Arkansas.    Included  in  Sebastian  stage. 
Toi\t09  Powell.    U.  S.  Geog.  and  Geol.  Surv.,  Geol.  of  Uinta  Mts.,  pp.  43, 61.    1876. 

Utah. 
Tonto,  Walcott.    Am.  Jour.  Sci.,  3d  ser.,  vol.  xxvi,  p.  439.    1883. 

Cambrian.    Grand  Canyon  of  Colorado. 
Tonto,  Walcott.    Geol.  Soc.  Am.,  Bull.,  vol.  i,  p.  50.    1889. 

Cambrian.    Arizona. 
Tonto,  Walcott.    U.  S.  Geol.  Surv.,  Bull.  No.  81,  pp.  245,  356.    1891. 

Cambrian.    Grand  Canyon  region.    Included  in  Upper  Cambrian. 
Tonto,  Walcott.    Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  214.     1899. 

Cambrian.    Arizona. 
Tonto,  Crosby.    Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  158.    1899. 

Cambrian.    Colorado. 
Topeka  limestone,  Bennett.    Kan.  Geol.  Surv.,  vol.  i,  pp.  117-118.    1896. 

Carboniferous.    Kansas. 
Topeka  limestones,  Haworth.    Kan.  Univ.  Geol.  Surv.,  vol.  iii,  pp.  94, 105.    1898. 

Carboniferous.    Kansas.    Included  in  Shawnee  formation.    Exact  syn.  Howard 
limestone. 
Topeka  limestone,  Beede.    Kan.  Univ.  Quart.,  vol.  vii,  p.  232.     1898. 

Carboniferous.    Nebraska. 
Topeka  limestone,  Beede.    Kan.  Acad.  Sci.,  Trans.,  vol.  xv,  p.  29.    1898. 

Carboniferous.    Kansas. 
Topeka  limestone,  Beede.      Kan.  Acad.  Sci.,  Trans.,  vol.  xvi,  pp.  77-79,  84.    1899. 

Carboniferous.    Kansas,  Nebraska. 
Torbay  slates,  Walcott.    Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  219.    1899. 

Algonkian.    Newfoundland.     Included  in  Avalon  terrane. 
Tordrillo  series,  Spurr.     U.  S.  Geol.  Surv.,  20th  Ann.  Kept.,  pt.  vii,  pp.  153-155, 
183.     1900. 

Cretaceous.    Alaska. 
Toronto  limestone,  Haworth  and  Piatt.    Kan.  Univ.  Quart.,  vol.  ii,  p.  117.     1894. 

Carboniferous.    Kansas. 
Toronto  stage,  Upham.    Am.  Geol.,  vol.  xvi,  p.  105.    1895. 

Pleistocene.    Included  in  Cham  plain  epoch. 
Toronto  formation,  Chamberlin.    Jour,  of  Geol.,  vol.  iii,  pp.  273-275.    1895. 

Pleistocene.    Included  in  Glacial. 
Toronto  epoch,  Todd.    Mo.  Geol.  Surv.,  vol.  x,  p.  215.    1896. 

Pleistocene.    Missouri. 
Toronto  formation,  Coleman.    Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  171.    1899. 

Pleistocene.    Ontario. 
Torre^on  formation,  Dall.    U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  ii,  p.  347.    1898. 

Tertiary.    New  Mexico.    Included  in  Puerco  beds  of  Eocene. 
Towanda  sandstone,  Sherwood.    2d  Pa.  Geol.  Surv.,  Rept.  G,  p.  3&.    \%1^. 

Devonian.    Pennsylvania.    Included  in  Chemung. 
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Tower  aandBtone,  PowelL     U.  8.  Geog.  and  Geol.  Surv.,  Geol,  of  the  LijiU  loA 
pp.  40,  4o.     1876.  ■ 

Tertiary.    Utah.    Inclad«d  iu  I'pptr  Gnen  River, 
fcajl,  Diller.     Geol.  Soc.  Am.,  BulL.  vol.  iii,  p.  372.     1B92. 

Triae.    California. 
Ituiquille  beda,  Dawson.    Can.  Geol.  Suit-,  now  »er.,  vol.  vii,  pp.  26B,  72B-73B, 
166B-182B.    imi. 
Tertiary.     British  tViliiiiibia.     Exac't  syn.  Miooenc. 
Trap  Tuff,  Hif^lx^ock.    Am.  Jour.  Sd.,  2d  »ar,,  vol.  iv,  pp.  IS3-207.     IS47. 

Jnraffiic.    Conoecticnl. 
Trappean  »erira.  Pnmpelly.     Am,  Jour.  Sdi,,  Sd  aer..  vol.  ii,  pp.  lftft-198.      1871, 

Mic^higan. 
TiaverBe  group,  Lane.      Mich.  Geol.  Sun-.,  Kept.  State  Board  for  1891-92.  p.  06, 
1893. 
Devonian.    Mi<diigan. 
Traverw  group,  Lane.    Minh.  Geo!.  San:,  vol.  v,  pt.  ii,  p.  24.     IfflMi. 
Tmveree,  Laup.     V.  S.  Geol.  Surv.,  Water-supply  Papt^ts,  So.  30,  pi.  yi.     1899, 

Devonian.     Michigan.     Exact  t>yn.  Hamiltou. 
Traverse grtiap,  Sherier.     MipIi,  Geol.  Surv.,  vol.  vii,  pt.  i,  pp.  Ul-.'W.     1900. 

Devonian.     Michigan.     Exact  ayne.  Hamilton  and  Lilll«  Travuree. 
Tpftvia Peak aande,  Hill.    Texanfrijol.  Surv.,  let  Ann.  Hi-pt..  pjj.  118-120,     ISM. 

CrelaceoUB.     Texas.     lu'^ludml  in  Trinity  diviaioii  of  Comanche  serieti. 
Tnvia  Peak  fomialion,  Hill  and  Vaughau.     U.aGeol.Sur\-.,  18th  Ann.  Sept.,  pt.  il 
pp.  219-221.     1898. 
Oretaceoua.    Texae.    Iiidiideil  in  Trinity  division  of  Comanche  aeriee. 
<jKngo  taae,  Williaton.     Kan.  Univ.  Quart.,  vol.  iv,  p.  251.     1896. 

tipper  CreUtceoua.     Kannas.     Included  in  8niuky  llill  chalk. 
Trenton  linii-j-touf.  Vamixwii.     S.  Y.  fieol.  Surv.,  -Illi  Ann.  Rept,  pp.  :i&I-3fi7,  :171. 
1840. 
Silurian.    New  York. 
Trenton  limestone,  Conrad,     Am.  Jour.  Sci.,  Ut  per.,  vol,  xxxviii,  pp,  87-88.    1840. 

Silurian. 
Trenton  linieMone.    Mather.     N.  Y.  Geol.  Sun'.,  5th  Ann.  EepL,  p.  97.     1841. 

Silurian.     New  York. 
Trenton,  Conrad.     Phil.  Acad,  Nat,  fk-i..  Jour.,  vol.  \-iii,pp.  229-232.     1842. 

Lower  Silurian. 
Trenton  1ime«tone.     Vanuxem.    Geol.  of  N.  Y,,  pt.  iii,  pp.  46-56.     1842. 

Paleozoic.     New  York.     Inclwled  in  New  York  syBteni.     Includes  Metalliferous 

liinerock,  No.  2,  Pennaylvania  Survey. 

Trenton  limestone,  Kmmons.     Geol.  of  N.  Y.,  pt.  ii,  pp.  113-116,  182,  277,  319, 387. 

1842. 

Paleozoic.    New  York.    Included  in  New  York  transition  8yet«in,Charap]ain  group. 

Trenton  limeftone,  Hall.     Geol,  of  N,  Y.,  pt,  iv,  4th  Geoi.  Dist.,  pp.  18,  29.      1843, 

Paleozoic.     New  York.     Included  in  New  York  iyatem. 
Trenton  limestone,  Mather,    (ieol.  of  N.  Y..  pt.  i,  pp.  397-402.    1843. 
Paleozoic.    New  York.    Included  in  Cliamplain  division.    Includes  Metalliferous 
limerock.  No.  2,  Penntiytvania  Survey,  and  CliS  limestone  of  Ohio  and  Indiana. 
Trenton,  Emmons.    Agric.  of  N.  Y.,  vol.  i,  p.  123.     1846. 

Silurian.    New  York.    Included  in  Chainplain  division  of  Hew  York  aystem. 
Trenton  limestone,  Hough.     Am.  Jour,  of  Agric.  and  Sci,,  vol.  V,  p.  316.     1847. 

Silurian.     New  York. 
Trenton,  Hall.    Pal.  of  N.  Y..  vol.  i,  p.  61.     1847. 
Silurian.     NeH'  York.    lucludee  Trenton  limestone,  UticasUte,  and  Hudson  River 
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Trenton  limestone,  Murray.     Can.  Geol.  Surv.,  Rept.  1847-48.     1849. 

Silurian.    Ontario. 
Trenton  limestone,  Hall.     Am.  Jour.  Sci.,  2d  eer.,  vol.  xvii,  pp.  181-193.     1354. 

Silurian.    Michigan. 
Trenton  limestone,  Swallow.    Mo.  Greol.  Surv.,  1st  and  2d  Ann.  Reptfl.,  p.  112.     1855. 

Silurian.    Missouri.     Included  in  Lower  Silurian. 
Trenton  limestone,  Shumard.    Mo.  Geol.  Surv.,  Ist  and  2d  Ann.  Reptw.,  pt.  ii,  pp.  143- 
146,  159.     1855. 

Silurian.    Missouri. 
Trenton  limestone,  Hall.     Iowa  Geol.  Surv.,  vol.  i,  pt.  i,  pp.  54-60.     1858. 

Silurian.     Iowa.     Includes  Black  River  and  Birdseye  limestone. 
Trenton  limestone,  Whitney.     Iowa  Geol.  Surv.,  vol.  i,  pt.  i,  pp.  287-288,  298-302, 
341.     1858. 

Silurian.     Iowa.     Exact  syn.  Blue  limestone. 
Trenton  limestone.  Hall  and  Whitney.     Am.  Jour.  Sci.,  2d  ser.,  vol.  xxvii,  p.  108. 
1859. 

Silurian.    Iowa. 
Trenton  limestone,  Hitchcock.     (tooI.  of  Vt.,  vol.  i,  pp.  281-301.     1861. 

Paleozoic.     Vermont.     Included  in  Trent^m  period. 
Trenton  limestone,  Marcou.    Boston  Soc.  Nat.  Hist.,  Proc.,  vol.  viii,  1861-62,  pp.  241, 
242,  249.     1861. 

Lower  Silurian.    Vermont  and  Canada. 
Trenton  limestone,  Whitney.      Rept.   on  Upper  Mississippi   lead  region,   p.  162. 
1862. 

Silurian.    Wisconsin.     Exact  syn.  Blue  limestone. 
Trenton  group,  Logan.    Can.  Geol.  Surv.,  Rept.  1843-63,  pp.  1:^6-197.     1863. 

Lower  Silurian.     Canada.     Includes  Birdseye,  Black  River,  and  Trenton  forma- 
tions in  New  York. 
Trenton  group.  Chapman.     Can.  Inst.,  new  ser.,  vol.  viii,  pp.  196-203.     1863. 

Silurian.    Canada.    Included  in  Lower  Silurian,  Ontario  group. 
Trenton  group,  Worthen.     111.  (Jeol.  Surv.,  vol.  i,  pp.  141-149.     1866. 

Silurian.    Illinois.     Included  in  Lower  Silurian.     Includes  Galena  limestone  and 
•  Blue  and  Buff  limestone,  and  Cape  Girardeau  marble  in  Missouri. 
Trenton  ^up.  Bell.     Can.  Geol.  Surv.,  Rept.  1863-^,  pp.  170-171,  1866;   Rept. 
1866-69,  p.  125.     1871. 

Silurian.    Canada. 
Trenton  limestone,  Freeman.     111.  Geol.  Surv.,  vol.  iii,  pp.  276-279.     1866. 

Silurian.     Illinois. 
Trenton  group,  Worthen.     111.  Geol.  Surv.,  vol.  i,  pp.  141-149.     1866. 

Silurian.     Illinois.     Includes  Trenton  limestone  and  Galena  limestone. 
Trenton  limestone,  Worthen.     111.  Geol.  Surv.,  vol.  iii,  pp.  28-29,  118.     1868. 

Silurian.    Illinois. 
Trenton  or  Lebanon,  Safford.     Geol.  of  Tenn.,  by  Safford,  pp.  228-290.     1869. 

Silurian.    Tennessee.     Includes  Central  limestone.  Pierce  limestone,  Ridley  lime- 
stone. Glade  limestone,  and  Carters  Creek  limestone  (in  middle  Tennessee). 
Trenton  group,  Bannister.     111.  Geol.  Surv.,  vol.  iv,  p.  143.     1870. 

Silurian.    Illinois. 
Trenton  limestone,  Bradley.     111.  Geol.  Surv.,  vol.  iv,  p.  201.     1870. 

Silurian.    Illinois. 
Trenton  group,  Worthen.     111.  Geol.  Surv.,  vol.  iv,  p.  4.     1870. 

Silurian.    Illinois. 
Trenton  group,  White.    Iowa  Geol.  Sun'.,  vol.  i,  pp.  174-176.     1870. 

SiltiriaiL    Iowa.    Includes  Trenton  limestone. 
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TientoD  limeelone,  Winchell.     Miun.  Geol.  «n<l  Nm(.  Hist.  Surv..  let  Amu  Kept.. 
pp.  e2-HM.     Ifl73. 
Lower  Silurian.    Miunesota. 
Trenton  litneetone,  Worthen.     III.  Geol.  Surv.,  vol.  v,  pp.  27»-280.    1873. 

Silurian.    Illinois. 
Trenton  formation  or  gronp,  Shaw.    111.  Geol.  Surv.,  i-ol.  v,  pp.  8((-00,  111-115. 
1873. 
Silurian.     Illinois.     Includee  Galena,  Blue  and  Buff  lim(«b>iit«. 
Ttenton  limeelone,  Shumard.     Mo.  G«ol.  Surv.,  Ropt.  1855-187!,  pp.  2llrt,  2S.t,  297, 
307.     1873. 
Silurian.    Miseouri. 
Trenton  limwrtoiie,  Bruaiiiiead.     Mo.  Geol.  Surv.,  Rppt.  1855-1871,  p.  *fl.     1873. 
Hilurian.     Mii«ouri.     Included  in  Loner  Silurian.     Indudes  Charretle  limeetone, 
and  Middle  and  Lower  Trenton. 
Trenton,  Newberry.     Ohio  Geo!.  Surv.,  vol.  i,  pt  i,  p.  59,     I87-t. 

Silurian.    Ohio. 
Trenton  tiniwtone,  Wiucliell.      Minn.  Geol.  and  Nat.  Hist.  Sun'.,  2d   Ann.   Kept., 
p.  131.     1874. 
Lower  Silurian.     Minnesota. 
TrentiJH  or  Lebanon  (rroup,  Killebrew  and  SaBord,     Res.  of  Tenn.,  pp.  33-37.    1S74. 

Silurian.     Tenneasee.     Included  In  Trenton  periiHl. 
Trenton  group,  Broadliead.    Mo.  Geol.  Sun*.,  Kept,  1873-74,  p.  29.     1874. 

Silurian.     Miasonri.     Incluilee  Trenton.  Black  lUver,  and  Blrdee^e  limestone. 
Trenton,  HotchkiaH.     A  Geog.  and  Political  Summary  of  Va.,  p.  22.     1878. 

Cainbrian  aiid   l^ower  Silurian.     Vii^nia.      Exaet  syns.   Auroral,  Ponuatioii  II, 
Rogers. 
Trenton  limeHtone,  Wln^'lisll.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  4th  Ann.  Itept., 
pp.  42-49.     1876. 
Lower  Silurian.    Minnesota.     Exact  nyn.  Blue  limestone. 
Trenton  liineatone,  Harrington,     Minn.  Geol.  and  Nat.  Hiat.  Surv.,  4th  Ann.  Kept., 
p.  90.     1876. 
Lower  Silurian.     Minnesota. 
Trenton,  Smith.    Ala.  Geol.  Surv.,  Kept.  1875,  pp.  25,  99,  111.    1876. 

Silurian.    Alabama, 
Trenton  limeatone,  Irving,     Geol.  of  Wis.,  vol,  ii,  pp.  558-662.     1877. 

Lower  Silurian.     Wisronein. 
Trenton  limestone,  Winchell.     Minn.  Oeol.  and  NaL  Hist.  Surv.,  5th  Ann.  Itept., 
p.  25.     1877. 
Lower  Silurian.     Minnesota. 
Trenton,  Ashbumer.     Am.  Phil.  Soc.,  Proc.,  vol.  xvi,  pp.  532,  558.     1877. 

Silurian.     Appalachian  r^ion.     Part.  eyn.  Malinal  in  part. 
Trenton,  Prime.     Am.  Phil.  Soc..  Proc,,  vol.  xvi,  p,  260.     1877. 

Silurian.     Pennsylvania.     Exact  syn.  No.  2. 
Trenton  limestone,  Chamberliu.    Geol.  of  Wia,  vol.  ii,  pp.  290-304.     1877. 

Lower  Silurian.    WlBConsln. 
Trenton  limestone.  Prime.     2d  Pa.  Geol.  Surv.,  Kept.  IP,  pp.  57-58.    1878. 

Silurian.    Pennsylvania, 
Trenton  limestone.  Prime.    Am.  Jour.  Sci.,  3d  aer.,  vol.  xv,  pp.  266-269.     1878. 

Silurian,     Pennsylvania. 
Trenton  gravel,  Lewis.    Phil,  Acad.  Nat  Sci.,  Ptoa,  vol.  xixii. 

Pleistocene.     New  Jer§ey. 
Trenton  gravel.  Hall.    2*1  Pa.  Geol.  Surv,,  Rept.  C,  p.  16.    188 
Pleiatocene.    Pennsylvania. 
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Tienton,  Piatt    2d  P&.  Geol.  Surv.,  Kept.  T,  pp.  51-55.     1881. 

Silurian.    PennBylvania. 
Trenton,  McC3alley.    Ala.  Geol.  Surv.,  1879-1880,  pp.  142,  146.     1881. 

Silurian.    Alabama.    Includes  Nashville. 
Trenton  group,  Miller.    Gin.  Soc.  Nat  Hist,  Jour.,  vol.  iv,  no.  4,  pp.  289,  270,  283. 

1881. 
Trenton,  Stevenson.    2d  Pa,  Geol.  Surv.,  Kept  T*,  pp.  93-94.     1882. 

I^lnrian.    Pennsylvania. 
Trenton  group,  Linney.    Ky.  Geol.  Surv.  (Proctor),  Geol.  of  Mercer  Co.,  1882. 

Silurian.    Kentucky.    Includes  Siliceous  limestone.  Blue  grass  beds.  Granular 
limestones,  and  Upper  Birdseye  beds. 
Trenton  limestone,  Linney.     Ky.  Geol.  Surv.,  Geol.  of  Garrard  Co.,  p.  13.     1883. 

Silurian.    Kentucky.     Included  in  Trenton  period. 
Trenton  period,  Chamberlin.    Geol.  of  Wis.,  vol.  i,  p.  150.    1883. 

Silurian.    Wisconsin.    Included  in  Lower  Silurian,  Cambro-Silurian,  Ordovician. 
Includes  Hudson  River,  Galena,  Trenton,  and  St.  Peters. 

Trenton  formation,  Chamberlin.    Geol.  of  Wis.,  vol.  i,  pp.  151-165.     1883.  _ 
Lower  Silurian  or  Cambro-Silurian.    Wisconsin.     Includes  Lower  Bluff  limestone. 
Lower  Blue  limestone,  Upper  Bluff  limestone,  and  Upper  Blue  limestone. 
Trenton  limestone,  Winchell.    Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Kept,  vol.  i, 
pp.  218,  289,  655.     1884. 
Minnesota. 
Trenton  limestone,  Harrington.     Minn.  Geol.  and  Nat.  Hist.  Surv.,  Final  Rept, 
-  vol.  i,  pp.  339-343.     1884. 
Lower  Silurian.    Minnesota. 
Trenton  limestone,  Linney.     Ky.  Geol.  Surv.  (Proctor),  Geol.  of  Clark  and  Mont- 
gomery Cos.,  1884. 
Silurian  or  Cambrian.    Kentucky.    Included  in  Trenton  period. 
Trenton  limestone,  Winchell.    Minn.  Geol.  and  Nat  Hist  Surv.,  Final  Rept,  vol.  ii, 
pp.  10,  39,  82,  288,  388.     1888. 
Lower  Silurian.    Minnesota. 
Trenton  limestone.  Hall.    Minn.  Acad.  Nat  Sci.,  Bull.,  vol.  iii,  no.  1,  pp.  113-124. 
1889. 
Lower  Silurian.    Minnesota. 
Trenton  group.  Miller.    N.  A.  Geol.  and  Pal.,  p.  40.     1889. 
Trenton  limestone,  Orton.     U.  S.  Geol.  Surv.,  8th  Ann.  Rept,  pt  ii,  p.  547.     1889. 

Silurian.    Ohio,  Indiana. 
Trenton  limestone,  Orton.     Ohio  Geol.  Surv.,  3d  Oi^ganization,  Ist  Ann.  Rept,  pp. 
11-14.     1890. 
Silurian.    Ohio. 
Trenton,  Smith.     Ala.  Geol.  Surv.,  Rept  on  Cahaba  coal  field,  p.  152.     1890. 

Silurian.     Alabama.     Exact  syn.  Pelhain. 
Trenton,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  50.     1890. 

Silurian.    Arkansas.     Includes  Maclurea,  East  Tennessee,  Nashville,  St.  Clair, 
Izard  and  Galena,  Cincinnati,  Birdseye,  Hudson  River,  Black  River,  Cape 
Girardeau  limestones,  and  Glens  Falls  black  marble. 
Trenton  limestone,  Orton.    Ky.  Geol.  Surv.,  Rept.  on  Petroleum,  etc.,  p.  130.    1891. 

Silurian.    Kentucky. 
Trenton,  D'lnvilliers.    2d  Pa.  Geol.  Surv.,  Rept.  F*,  pp.  80-82.     1891. 

Silurian.    Pennsylvania.     Exact  syn.  No.  2. 
Trenton  limestone,  Phinney.    U.  S.  Geol.  Surv.,  11th  Ann.  Rept.,  pt.  i,  p.  627.    1891. 

Silurian.    Indiana. 
Trenton,  McGee.    U.  S.  Geol.  Surv.,  11th  Ann.  Rept,  pt  ii,  p.  329.    \^\, 
Silurian.    Iowa. 
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.  TrentDn  limetiUine,  Keyea.     low»  Geol.  8urv.,  vol.  i,  pp.  ffi-26-     1893. 

Silurian.     Iowa. 
.  Trenton  gravel,  Salisbury.     S.  J.  State  Geol.,  Ann.  RopL,  1892,  pp.  106-125.     IWS. 
Pleistocene.    New  Jersey. 
Trenton,  Gibeon,    Ala.  Geol.  Surv.,  Geol.  Strui^ture  of  Murplirees  Vallej,  pp.  25,  VZ. 
18S3. 
Silurian.    Alabama.    Kxact  ayn.  Pelham. 
Trenlun  limeatone,  Willianin  and  Clark.     Maryiand;  Ita  Resourrce,  Imlustriett.  tmil 
Institutione.  pp.  f»,  70.     IS93. 
Silurian.     Maryland. 
Trenlon,  Herahey.     Am.  Geol.,  vol.  xiv,  p.  175.     18W. 

Silurian.     Illinois.     Exact  syn.  Blue  limefltone. 
Trenton  lit[ieHtone,Cuehing.     N,  Y.  State  Geo!.,  13th  Ann.  RepL,  p(i.  4S.1-J8B.    189t 

Silurian.    New  York. 
Trenton  group,  Darton.     N.  Y.  State  Geol.,  l3th  Ann.  Kept.,  pp.  422-12H,     1894. 

Silurian.     New  York.     IncludeH  Birdwye,  Blat^k  lUver,  and  Trenton  limestoufe. 
Trenton  limestone,  Calvin.     Iowa  Geol.  Siirv..  vol.  iv,  pp.  73-80.     1895. 

Silurian.     Iowa.     Included  in  Ordovidan.     Exartayn.  Ht.  Peter  ehell  limestone. 
Trenton  liroeHtone,  Udden.     U.  8.  Geol.  Surv.,  I7th  Ann.  Repl.,  pt.  ii.  p.  836.     1898. 

Silurian.     Illinois. 
Trenton  limeetone,   Cushing.     S.   Y.   SUUe  lieol.,   1.5th  Ann.   Rept.,  vol.  i,  p.  5H. 
1897. 
Silurian.    New  York. 
Trenton  limestone,  Kinchell  and  Ulrieh.     Minn.  Geol.  and  Nat.  HJat  Surv..  Final 
Rept-,  vol.  iii,  pt.  ii,  p.  xeii-ci.     1897. 
Lower  Silurian.     Minnesota. 
Trenton  limestone,   Buekley.     Wis.  Geol.  and  Nat.  Hirt,  Surv..  Bull.  No.  4,  Eroo. 
ser.,  no.  2,  pp.  270-297.    1898. 
Wisconsin. 
Trenton,  Barlow.    Can.  Geol.  Snrv.,  newser.,  vol.  i,  p.  1221.    1898. 

Silurian.    Ontario  and  Quebec. 
Trenton  formation.  White.     N.  Y.  State  Mua.,  Slst  Ann.  Rept,  vol.  i,  p.  i29.     1899. 

Ordovician.     New  York. 
Trenton  limestone,  Calvin  and  Bain.     Iowa  Geol.  Surv..  vol.  x,  p.  402.     1900. 

Silurian.    Iowa.    Incliided  in  Ordovician. 
Trenton  limestone,  CunimingB.    N.  Y.  State  Mua.,  Bull.,  vol.  vii,  no.  34,  p.  424.    1901 

Silurian.     New  York. 
Trincberftfl  division.  Dumble.     Am.   Inst.  Mg.  Engrs.,  Traiu.,  vol.   xxis,  p.  131. 
1900. 
Tertiary.    Mexico. 
Trinidad  formation.  Hills.     U.  S.  Geol.  Surv.,  Geol.  Atlas  ot  U.  8.,  Folio  No.  58. 
1899. 
Cretfli-eous.    Colorado. 
Trinidad  formation,  Hills.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  ffi. 
1900. 
Cretaceous.    Colorado. 
Trinity  division.  Hill.     Ark.  Geol.  Snrv.,  1888,  vol.  ii,  pp.  116-152,  170,  179.     1888. 

Lower  Cretaceous.     Includetl  in  Comanche  series. 
Trinity  division,  Dumble.    Texas  Geol.  Surv.,  1st  Ann.  Kept,  pi.  iii,  p.  Hi.     1890. 

Cretaceous.    Texas.    Includeil  in  Comanche  series. 
Trinity.  Hill.    Geol.  Soc.  Am.,  Bull.,  vol.  ii,  pp.  503-50&-509.    I89L 

Cretaceous.    Texas. 
Trinity  diviBion,  Taff,    Texas  Geol.  Surv.,  2d  Ann.  Rept,  pp.  715-717.     I89I. 
t  Cretaceoue.    Texas.    Included  in  Lower  Ctetaoeotta. 
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Trinity,  White.    U.  8.  Geol.  8arv.,  Ball  No.  82,  p.  118.    1891. 

Gretaeeoos.    Texas.    Exact  syn.  Dinosaur  sands. 
Trinity  beds,  Dnmble  and  Cummins.    Am.  Geol.,  vol.  ix,  p.  349.    1892. 

CretecHHis.    Texas. 
Trinity  sand,  Taff.    Texas  Geol.  Surv.,  3d  Ann.  Rept.,  pp.  282-289,  319,  335-336. 
1808. 

Cretaceous.    Texas.    Included  in  Bosque  division  of  Lower  Cretaceous. 
Trinity  division.  Hill.    Artesian  Invest.,  Final  Rept.,  pt.  iii,  p.  81, 52d  Cong.,  Ist  Sess., 
Ex.  Doc.  41,  pt.  iii.     1892. 

Cretaceous.    Southwest.     Includes  Glen  Rose  beds,  Paluxy  sands,  Comanche 
Peak  chalk  and  Caprina  limestone.    Exact  syn.  Upper  Cross  Timber  sands. 
Trinity  sands,  Hill.    Science,  vol.  xxii,  p.  23.    1893. 

Cretaceous.    Texas. 
Trinity  division,  Hill.    Wash.  Biol.  Soc.,  Proc.,  vol.  viii,  p.  9.    1893. 

Cretaceous.    Texas.    Included  in  Comanche  series. 
Trinity,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  Rept,  pp.  362-368.    1893. 

Cretaceous.    Texas. 
Trinity  division,  Hill.    Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  302.    1894. 

Cretaceous.    Texas.    Includes  Glen  Rose. 
Trinity  sands,  Hill.    Geol.  Soc.  Am.,  Bull.,  vol.  v,  pp.  297,  303.    1894. 

Cretaceous.    Texas. 
Trinity  division,  Dumble.    Geol.  Soc.  Am.,  Bull.,  vol.  vi,  p.  378.     1895. 

Cretaceous.    Texas.    Included  in  I>ower  Cretaceous. 
Tronerli  Creek  limestone,  White.     2d  Pa.  Geol.  Surv.,  Rept.  T»,  pp.  73-76.    1885. 

Carboniferous.    Pennsylvania. 
Trockee  group,  King.    U.  S.  Geol.  Expl.  of  40th  Parallel,  vol.  i,  p.  412.     1878 

Tertiary.    Nevada.    Included  in  Miocene. 
Truckee  group.  White.    U.  S.  Nat.  Mus.,  Proc.,  vol.  v,  pp.  99-102.     1882. 

Tertiary.    California.    Included  in  Miocene.    Part.  syn.  Miocene(?). 
Trackee  group,  Dall  and  Harris.     U.  S.  Geol.  Surv.,  Bull.  No.  84,  pp.  282,  285,  313. 
1892. 

Tertiary.    Idaho,  Oregon,  Nevada.     Exact  syn.  Idaho  group. 
Tmro  series,  Shaler.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept,  pt  ii,  pp.  541-548. 
1898. 

Pleistocene.    Massachusetts.    Included  in  Glacial,  Cape  Cod  series. 
Tuckalioe  group,  Shaler  and  Wood  worth.     U.  S.  Geol.  Surv.,  19th  Ann.  Rept, 
pt  ii,  pp.  423-435.     1899. 

Jnratrias.    Virginia.    Included  in  Newark.     Includes  Boscabel  bowlder  beds. 
Tocamcari  beds,  Cummins.    Texas  Geol.  Surv.,  3d  Ann.  Rept,  pp.  201-210.    1892. 

Cretaceous  and  Tertiary.    Texas. 
Tacomcari  shale,  Cragin.    Am.  Geol.,  vol.  xvi,  p.  381.     1895. 

Cretaceous.    Kansas.     Included  in  Belvidere  beds. 
Tale  division,  Cummins.    Texas  Geol.  Surv.,  4th  Ann.  Rept.,  pp.  199-200.    1893. 

Tertiary.    Texas. 
Tolly  limestone,  Vanuxem.    N.  Y.  Geol.  Surv.,  3d  Ann.  Rept,  p.  278.    1839. 

Devonian.    New  York. 
Tally  limestone,  Hall.    N.  Y.  Geol.  Surv.,  3d  Ann.  Rept,  pp.  300-301,  313.    1839. 

Devonian.    New  York. 
Tally  lunestone,  Conrad.    Phil.  Acad.  Nat  Sci.,  Jour.,  vol.  viii,  pp.  229,  232.    1842 

Upper  Silurian. 
Tally  limestone,  Vanuxem.    Geol.  of  N.  Y.,  pt  iii,  pp.  163-167.    1842. 

FlaleoKoic  .  New  York.    Included  in  New  York  system. 
Tolly  limestone,  Hall.    Geol.  of  N.  Y.,  pt  iv,  4th  Geol.  Dist,  pp.  18,  212-215.    1843. 

Fiyeoaoic    New  York.    Included  in  New  York  system. 
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Trenton  liniestone,  Keyes.     low*  Geo).  8urv,,  vol.  i,  pp.  25-28,     1893. 

Silurian.    Iowa. 
Trenton  gravel,  Salisburj'.    N.  J.  St»le  Gaol.,  Ann.  It*pt.,  1892,  pp.  I06-IM.     ISM. 

Pleistocene,    New  Jereey. 

■  Ttenton,  Gibson.    Ala.  Geol.  Surv.,  Geol.  Structure  of  Murpliroee  Valley,  pp.  25,  K. 

IS93, 

Silurian.    Al&l)una,    Exact  eyn.  Pelhani. 
Trenton  limestone,  Williams  and  Clsrk.     Maryland;  Its  Resources,  Induatries,  ami 
Inrtitutions,  pp.  68,  70.     1893. 

Bihirian.     Maryland. 
Trenton,  HerBhey.     Am.  Geol.,  vol.  xiv,  p.  175,     181M. 

Silurian.     Illinois.    Exact.  fi)'n.  Blue  limestone'. 
Trenton  !im«rtone, Gushing.    N,  Y.  Stete  Geol.,  13th  Ann.  Re])t,,  pp.  483-486.    1894, 

Silurian,     New  York. 
Trenton  group,  Darlon.     N.  Y.  State  Geol.,  13th  Ann.  Bept.,  pp,  422-129.     1894, 

Silurian.     New  York.     Includes  Birdseye,  Black  River,  and  Trenton  limestoneti. 
Ttenton  limestone,  Calvin.    Iowa  Geol.  Surv,.  vol.  iv,  pp.  73-80.     1895. 

Silurian.     Iowa.     Included  in  Ordovician,     Exact  eyn,  St.  Peter  shell  limeetone, 

■  Trenton  limestone,  Udden.     V.  S.  Geol,  Surv.,  I7th  Ann.  Bept.,  pt.  ii,  p.  83«,     1896, 

Silurian.     Illinois. 
,  Trenton  lim«9lone,   Cusfaing.     N.   Y.  State  Geol.,   15th  Ann.   Rept,  vol.  i,  p.  514. 
1897. 
Silurian.    New  York. 
Trenton  limestone,  WIncheli  and  Ulrich.     Minn,  cieol.  and  Nat.  Hist,  Surv.,  Final 
Rept.,  vol.  iii,  pt.  ii,  p.  xcii-<-i.     1897. 
Lower  Silurian.     Minnesota. 
Trenton  linieatone,   Bnckley.     Wis.  Geol.  and  Nat.  Hifit.  Sur\-.,  Bull.   No.  4,  Econ. 
ser.,  no.  2,  pp.  270-297.    1898. 
Wisconsin. 
Trenton,  Barlow,    Can.  Geol.  Snrv.,  neweer.,  vol.  x,  p.  1221.     1898. 

Silurian.    Ontario  and  Quebec. 
Trenton  (ormation.  White.     N.  Y,  State  Mus.,  51st  Ann.  Bept,  vol.  i,  p.  tW.     1899. 

Ordovician.     New  York. 
Trenton  limestone,  Calvin  and  Bain.     Iowa  Geol.  Surv.,  vol.  x,  p.  402.     1900. 

Silurian.    Iowa.    Incliided  in  Ordovician. 
Trenton  limestone,  Cunimings.    N.  Y,  State  Mub.,  Bull.,  vol.  vii,  no. 34,  p.  424.    1900, 

Silurian.    New  York. 
Triucllera*  division,  Dumble.     Am,   Inst.  Mg.  Engrs.,  Trane.,  vol.   xxix,  p.  131 
1900. 
Tertiary.    Mexico. 
Trinidad  formation.  Hills.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  58 
1899. 
Cretaceous.    Colorado. 
Trinidad  formation,  Hills.     U.   S.   Geol.  Surv.,  Geol-  Atlas  of  U.  8.,   Folio  No.  68 
1900. 
Cretaceous.    Colorado. 
Trinity  division.  Hill.     Ark,  Geol.  Surv.,  1888,  vol.  ii,  pp.  116-152,  178,  179,     1888. 

Lower  Cretaceous.     Includeil  in  Comanche  series. 
Trinity  division,   Dumble.     Texas  Geol.  Surv.,  Ist  Ann.  Bept,  pi.  iii,  p.  Iii. 

Cretaceous.     Texas.     Included  in  Comanche  series. 
Trinity,  Hill,    Geol.  Soc.  Am.,  Bull.,  vol.  ii,  pp.  603-50&-IW9.    I89L 

Cretaceous.    Texas. 
Trinity  divimou,  Taft.    Texas  Geol.  Surv.,  2d  Ann,  B«pt,  pp.  716-717.    1891, 
Cretacwae.     Texas.     lacluded  in  Lower  CKtuxooa. 
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Trinitjr,  White.    U.  S.  Geol.  Surv.,  Ball  No.  82,  p.  118.    1891. 

Crateeeons.    Texas.    Exact  syn.  Dinosaur  sands. 
Trinitj  beds,  Dnmble  and  Ciunmins.    Am.  Geol.,  vol.  ix,  p.  349.    1892. 

Creteeeoos.    Texas. 
Trinhy  sand,  Taff.    Texas  Geol.  Sarv.,  3d  Ann.  Kept.,  pp.  282-289,  319,  335-^36. 
1808. 

Cretaceous.    Texas.    Incladed  in  Bosque  division  of  Lower  Cretaceous. 
Trinity  division.  Hill.    Artesian  Invest. ,  Final  Kept. ,  pt  iii,  p.  81 ,  52d  Cong. ,  1st  Sess. , 
£x.  Doc.  41,  pt.  iii.     1892. 

Cretaceous.    Southwest.     Includes  Glen  Rose  beds,  Paluxy  sands,  Comanche 
Peak  chalk  and  Caprina  limestone.    Exact  syn.  Upper  Cross  Timber  sands. 
Trinity  sands,  Hill.    Science,  vol.  xxii,  p.  23.    1893. 

Cretaceous.    Texas. 
Trinity  division,  Hill.    Wash.  Biol.  Soc.,  Proc.,  vol.  viii,  p.  9.    1893. 

Cretaceous.    Texas.    Included  in  Comanche  series. 
Trinity,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  Bept,  pp.  362-368.    1893. 

Cretaceous.    Texas. 
Trinity  division,  Hill.    Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  302.     1894. 

Cretaceous.    Texas.    Includes  Glen  Rose. 
Trinity  sands.  Hill.    Geol.  Soc.  Am.,  Bull.,  vol.  v,  pp.  297,  303.    1894. 

Cretaceous.    Texas. 
Trinity  division,  Dumble.    Geol.  Soc.  Am.,  Bull.,  vol.  vi,  p.  378.     1896. 

Cretaceous.    Texas.    Included  in  Lower  Cretaceous. 
Tronerli  Greek  limestone,  White.     2d  Pa.  Geol.  Surv.,  Rept.  T',  pp.  73-76.    1885. 

Carboniferous.    Pennsylvania. 
Trockee  group.  King.    U.  S.  Geol.  Expl.  of  40th  Parallel,  vol.  i,  p.  412.    1878 

Tertiary.    Nevada.    Included  in  Miocene. 
Truckee  group.  White.    U.  S.  Nat.  Mus.,  Proc.,  vol.  v,  pp.  99-102.    1882. 

Tertiary.    California.    Included  in  Miocene.    Part.  syn.  Miocene(7). 
Trackee  group,  Dall  and  Harris.     U.  S.  Geol.  Surv.,  Bull.  No.  84,  pp.  282,  286,  313. 
1892. 

Tertiary.    Idaho,  Oregon,  Nevada.     Exact  syn.  Idaho  group. 
Tmro  series,  Shaler.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept,  pt.  ii,  pp.  641-648. 
1898. 

Pleistocene.    Massachusetts.    Included  in  Glacial,  Cape  Cod  series. 
Tackalioe  group,  Shaler  and  Wood  worth.     U.  S.  Geol.  Surv.,  19th  Ann.  Rept, 
pt  ii,  pp.  423-436.     1899. 

Juratrias.    Virginia.     Included  in  Newark.     Includes  Boscabel  bowlder  beds. 
Tacnzncaii  beds,  Cummins.    Texas  Geol.  Surv.,  3d  Ann.  Rept,  pp.  201-210.    1892. 

Cretaceous  and  Tertiary.    Texas. 
Tncumcari  shale,  Cragin.     Am.  Geol.,  vol.  xvi,  p.  381.     1896. 

Cretaceous.    Kansas.     Included  in  Belvidere  beds. 
Tale  division,  Cummins.    Texas  Geol.  Surv.,  4th  Ann.  Rept.,  pp.  199-200.    1893. 

Tertiary.    Texas. 
Tolly  limestone,  Vanuxem.    N.  Y.  Geol.  Surv.,  3d  Ann.  Rept,  p.  278.    1839. 

Devonian.    New  York. 
Tally  limestone.  Hall.    N.  Y.  Geol.  Surv.,  3d  Ann.  Rept,  pp.  300-301,  313.    1839. 

Devonian.    New  York. 
Tully  limestone,  Conrad.    Phil.  Acad.  Nat  Sci.,  Jour.,  vol.  viii,  pp.  229,  232.    1842 

Upper  Silurian. 
Tally  limestone,  Vanuxem.    Geol.  of  N.  Y.,  pt  iii,  pp.  163-167.    1842. 

FlaleoKoic.    New  York.    Included  in  New  York  system. 
Tolly  limestone,  Hall.    Geol.  of  N.  Y.,  pt  iv,  4th  Geol.  Dist,  pp.  18, 212-216.    184a. 

Faleoioic    New  York.    Included  in  New  York  system. 
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Tnlly  limestone,  Emmons.     Agric.  of  N.  Y.,  vol  i,  p.  188.    1846,  ^^m 

New  York.     Inchidtd  in  Erie  diviaion  o!  New  York  gygtem.  ^^M 

Tully  limesUine,  Owen.     Am.  Jour.  Sd.,  2d  eer.,  vol.  iii,  p.  72.     1847.  ^| 

Devonian.     Netr  York.    Included  in  Erie  division  of  New  York  system. 
Tully  limestone,  Winchell.    Ohio  fJeol.  Sorv.,  vol.  il,  p.  426.     1874. 

Devonian.     Ohio. 
Tully  limestone,  Williams.     N.  Y.  State  Gool.,  Rept.  tor  1888,  pp.  13-2H.     18S7. 

Devonian.    New  York. 
Tully  limeelone,  While.    2d  Pa.  Geol.  Sur\-.,  Rept.  G».  pp.  109-110.     1882. 

Devonian.     Pennsylvania,     Included  in  Hamilton. 
Tally  limestone,  Williams.     Am.  Abbot.  Adv.  8ci.,  Proc.,  vol.  ixxv,  p.  213.     1897. 

Devonian.    New  York. 
Tully  limeetone,  Leeley.    Zd  Pa.  GeolSurv..  FinalRept,  vol.  ii,  pp.  1307-1322.    1802, 

Devonian.     Pennsylvania.     Exact  syn.  No.  8d. 
Tully  limefltone,  ProBser.     U.  S.  Geol.  Surv.,  Bull.  No.  130,  pp.  7,  71.  7-8.    18»4. 

Devonian.     Pennsylvania,  New  York.     Included  in  Htkuiilton. 
Tuily  limestone,  Luther.     N.  Y.  State  Geol.,  13th  Aim.  Rept.,  pp.  38-40.     1894. 

Devonian.    New  York. 
Tully  limestone,  Lincoln.    N.  Y.  Klat«  Mhh.,  48th  .Vnn.  Rept.,  pt.  ii,  pp.  95-B7, 
1886. 

Devonian.    New  York. 
Tally  limestone,  Lincoln.     N.  Y.  Slate  Geol.,  i4th  Ann.  Rept,  pp.  96-97.     189&. 

Devonian.    New  York. 
Tnllv  limestone,  Luther.     N.  Y.  State  Geol.,  16th  Ann.  Rept,  p.  22a     1899. 

Devonian.    New  York. 
Tuna  eonglomerate,  Lesley.     2d  Pa.  Geol.  Rnrv,,  Final  Rept,,  vol,  ii,  pp.  ISai-lRt! 
1892. 

Devonian,     Pennsylvania.     Included  in  Venanjio. 
Xnnuel  Point  beds,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt  ii,  p.  340.     lS9a 

Tertiary.    Or^on,     Included  in  Chipolan  stage,  Oligocene. 
Tu-Nunk,  Gilbert.     U.  S,  Geog.  and  Geol.  Surv,,  Rept.  on  Henrj'  Mta.,  p.  4.  1877, 

CretaceooB.     Utah. 
Tuacalioma  series,  Langdon.    Ga.  Geol.  Su^^',,  let  Rept.  of  Prog,,  p.  06.     189L 

Tertiary.    Georgia.    Eiact  syn.  Bells  Landing  series, 
Tuscahoma,  Langdon.    Geol.  Soc.  Am.,  Bull.,  vol.  ii,  pp.  588,  596.    1891. 

Tertiary.    Alabama.    Included  in  Lower  Eocene, 
Tuscahoma  eeriee,  Spencer.    Ga.  Geol.  Surv,,  Ist  Rept  of  Prc^,,  p.  27.     1891. 

Cretaceous.    Georgia.     Exact  syn.  Potomac. 
Tuscahoma,  Smith,  Johnson  and  Langdon.    Ala.  Geol.  Surv.,  Geol.  of  Coastal  Plain 
of  Ala.,  pp.  162,  237,  402,  490.     1894. 

Tertiary.    Alabama.     Included  in  Eot-ene,  Lignitic.     Exact  syn.  Bells  Landing. 
Tuscahoma  series,  Dall.    U.  S,  Geol,  Surv.,  18th  Ann.  Rept,  pt  ii,  p.  346.     1898. 

Tertiary.    Alabama.     Included  in  Eocene.    Esact  syn.  Bells  Landing  seriee. 
Tuacalooaa.  formation,  Smith  and  Johnson,     U.  S.  Geol.  Surv.,  Bull.  No.  43,  p,  95. 
1887. 

Cretaceous  (7).    Alabama. 
Tuscaloosa,  Langdon.     Geol.  Soc.  Am.,  Bull.,  vol.  ii,  pp.  688,  589.     1891. 

Cretaceous.    Alabama. 
Toecaloosa  series,  Langdon.    Ga.  Geol.  Surv.,  Ist  Rept  of  Frog.,  p.  91.    1891. 

Tertiary.    Geoi^ia. 
Tuscaloosa  series,  Spencer.    Ga.  Geol,  Surv.,  Ist  Rept  o(  Pr<^.,  1690-91.     1891. 

Cretaceous.    Georgia.     Exact  syn.  Potomac. 
Tuscaloosa,  Smith.    Ala.  Geol.  Surv.,  Bull.  No.  2,  p.  13.     1892. 

CretaceooB.    Alabama. 
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ToscalooflBy  Smith,  Johnson  and  Langdon.    Ala.  Geo!.  Sary.»  Geol.  of  Coastal  Plain 
of  Ala.,  pp.  14,  307,  362,  433,  454.    1894. 

Cretaceous.    Alabama. 
Tuscaloosa  formation,  Stanton.    Jour,  of  Geol.,  vol.  v,  pp.  592-^93.    1897. 

Cretaceous.    Included  in  Lower  Cretaceous. 
Tuscaloosa  formation,  McCalley.    Ala.  Geol.  Surv.,  Rept.  on  Valley  re^ons,  pt  ii, 
pp.  481-487,  506.    1897. 

Cretaceous.    Alabama. 
Tuscan,  Diller.    U.  S.  Geol.  Surv.,  14th  Ann.  Rept,  pt.  ii,  p.  412.    1894. 

Tertiary.    California.    Included  in  Neocene. 
Tuscan,  Diller.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  15.    1895. 

California.    Included  in  Neocene. 
Tuscan  tuff,  Turner.    U.  S.  GeoL  Surv.,  17th  Ann.  Rept.,  pt.  i,  p.  540.    1896. 

California. 
Tuscarora  quartzite,  Darton.    U.  S.  Greol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  32. 
1896. 

Silurian.    Vii^nia,  West  Virginia. 
Tuscarora  quartzite,  Darton  and  T^.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio 
No.  28.    1896. 

Silurian.    West  Viiginia,  Maryland. 
Tuscarora  formation,  Clark.    Md.  Geol.  Surv.,  vol.  1,  p.  181.    1897. 

Silurian.    Maryland.    Exact  syn.  White  Medina  sandstone. 
Tuscarora,  Clark.    Md.  Geol.  Surv.,  vol.  i,  p.  157.    1897. 

Silurian.    Maryland.    Part.  syn.  White  Medina. 
Tuscarora,  Clark.    Md.  Geol.  Surv.,  vol.  ii,  pp.  199,  208.    1898. 

Silurian.    Maryland.    Part.  syn.  White  Medina. 
Tuscarora  quartzite,  Darton.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  61. 
1899. 

Silurian.    Viiginia,  West  Virginia. 
Tuscarora,  Clark.    Md.  Greol.  Surv.,  vol.  iii,  p.  99.    1899. 

Silurian.    Maryland.    Part  syn.  White  Medina. 
Tuscarora  formation,  O'Harra.    Md.  Geol.  Surv.,  Allegany  Co.,  p.  87.    1900. 

Silurian.    Maryland. 
ToacQxnbia,  MdDalley.    Ala.  Geol.  Surv.,  Rept.  on  Valley  regions  of  Ala.,  pt  i, 
pp.  27,  36.     1896. 

Carboniferous.    Alabama.    Exact  syn.  St.  Louis  limestone. 
Tuscumbia  limestone,  McCalley.    Ala.  Greol.  Surv.,  Rept.  on  Valley  regions,  pt.  ii, 
pp.  172-183,  240-246,  292-299.     1897. 

Carboniferous.    Alabama.    Included  in  Fort  Payne  chert. 
Twelvemile  beds,  Spurr.    U.  S.  Geol.  Surv.,  18th  Ann.  Rept,  pt.  iii,  p.  196.    1898' 

Tertiary.    Alaska.    Included  in  Miocene  or  Pliocene. 
Tyre  sandstone,  Diller.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  49.    1898. 

Tertiary.    Oregon.    Included  in  Eocene. 
Tyre  sandstone.  Smith.    Jour,  of  Geol.,  vol.  viii,  p.  463.     1900. 

Tertiary.    Oregon.    Included  in  Eocene. 
Tyxnochtee  slate,  Winchell.    Ohio  Geol.  Surv.,  vol.  ii,  pp.  399,  407.    1874. 

Silurian.    Ohio.    Included  in  Niagara. 
Tyonek  beds,  Spurr.     U.  8.  Greol.  Surv.,  20th  Ann.  Rept,  pt  vii,  pp.  171-172,  184. 
1900. 

Tertiary.    Alaska.    Included  in  Neocene. 
Tgrringham  gneiss,  Emerson.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Hawley  sheet 
1892. 

Algonkian.    Massachusetts.    Part.  syn.  Stamford  gneiss. 
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Tyringhara  pieice,  Emerson.     II.  B.  GeoL  Surv.,  Ball.  No.  169,  p.  31.     1899. 

Pre-Canjbrinn,     Masstwhusette. 
Uinta,  Powell.     U.  S.  Geog.  and  Oeol.  Surv..  Ijeol.  of  Uinta  Mte.,  pp.  H.  61.  UI. 
1878. 

Paleoisoic.     Utah. 
UintoBTOup,  King.    U.  S.  Gcol.  Eipl.  o[  40th  Parallel,  vol.  i,  p.  405.     1878. 

Tertiary.     Utah.     Included  in  iijcene. 
Uinta  group,  White.     U.  S.  Gcol.  and  Geog,  Sxirv.  of  Terr.,  lOtb  Ann.  RepL,  pp.  IS, 
20,  22,  37.     1878. 

Tertiary.    Utah,  Colorado.    Eiact  syn.  Browns  Park  group. 
Uinta,  Cope.     U.  8.  (jeol.  anil  (ieog.  Sur\'.  of  Ten-.,  Mou.,  vol.  iii,  pp.  12-13.    ISSl. 

Tertiary. 
Uinta  aaadftoae,  Wbit«.     U.  B.  Geol.  Sarr.,  8th  Ann,  Kept.,  p.  687.     1889. 

Carboniferous  or  older.     Colorado.     Exact  ayn.  Weber  quarttite. 
Uinla,  Scott  and  OalK>ni.     Ain.  Phil,  Soc.,  Trans.,  vol.  xvi,  pp.  462-470.    1890. 

Wyoming. 
Uinta  KTOup,  Clark.     U.  S.  Geol.  Surv.,  Bull.  Ko.  83,  p.  143.    18BI. 

Tertiary.    Interior  rq^rfon.     Included  in  Eotene. 
Uinta,  Peterson.     Am.  Mus.  Nat.  Hist,  Bull.,  vol.  v,  p.  74.     1895. 

Tertiary.     Utah.     £xact  syn.Browna  Peali  hods, 
Uinta  Ijeds,  Oabom.     Am.  Mum.  Nat  Hint.,  Bull,,  vol.  vii,  189G,  p.  74.     1895. 

llpper  Eocene,     Exact  bvii.  Browns  Peak  bede. 
Uinta  formation,  Scott.     Wagner  Fre*  Inst.  Sci.,  Trans.,  vol.  vi,  pp.  s-xiii.     ISM, 

TerUary.     Western  United  States. 
Uinta  formation.  Smith.    Jour,  of  (jeol,,  vol.  viii,  pp.  452-454.     1900. 

Tertiary.    Weat«m  North  America.     Included  in  Eocene.     Exact,  syn.  Bto*ii* 
Peak  group. 
nlsterian,  C'larke  and  Schucherl.     Science,  new  eer,,  vol.  k,  pp.  87(J-877.     189fl, 

Devonian.    New  York.    Includes  Esopus  grit,  Schoharie  grit,  and  Onondaga  lime- 

Umbral  series.  Bikers.     Geol.  of  Pa.,  vol.  i,pp.  108, 144-146  et  eeq.;  vol.  ii,  p.  757, 
1858. 

Carboniferous.     Pennsylvania.     Exact  syn.  Middle  Carboniierous. 
Umbral  beds,  Fontaine.     Am.  Jour.  Sci.,  3d  eer.,  vol.  xi,  pp.  276-279.     1876. 

Carboniferous.    West  Virginia. 
Umbral,  Stevenson.    2d  Pa.  Ueol,  Surv,,  Bept  K',  pp.  96-103.    1877. 

Carboniferous.    Pennsylvania.    Included  in  Lower  Carboniferous. 
Umbral,  Stevenson.    Am".  Phil.  Soc.,  Proc.,  vol.  xxiv,  p.  75.    1887. 

Carboniferous.     Virginia, 
Vmpqua  formation,  Diller,     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  49. 
1898. 

Tertiary.    Ore((on.     Included  in  Eocene, 
Umpqua  formation.  Smith,     Jour,  of  Geol.,  vol.  viii,  pp.  462-463.     1900. 

Tertiary.    Oregrjn.    Included  in  Eocene. 
Unga  (wnglomerate,  Dall  and  Harris.     U.  S.  Geol.  Surv.,  Bull.  No.  84,  p.  234.     1892. 

Tertiary.    Alaska. 
Unga  conglomerate,  Dall.     U.  S.  Geol,  Surv.,  17th  Ann.  Kept,,  pt  i,  p.  836.     1896. 

Tertiary.     Alaska.     Included  in  Kenai  series. 
Unga  beds,  Becker.     U.  S.  Geol.  Surv.,  18th  Ann.  Kept,  pt.  iii,  pi.  i.     1898.    Alaska, 
Unicoi  sandstone,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlaa  of  U.  8.,  Folio  No.  69. 
1899. 

Cambrian.    Virginia  and  Tennessee. 
Union  formaUon,  Ami.    Can.  Eec.  Sci.,  vol,  viii,  pp.  154-160.     1900. 

CarbonUerooB.    Canada.    Included  in  Eo-CarbonUeroas. 
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Union  fonnation,  Ami.    N.  S.  Inst  Sci.,  Proc.  and  Trans.,  vol.  x,  pt  2,  pp.  162-178. 
1900. 

Garboniferons.    Canada. 
Uxiiontown  limestone,  Stevenson.    2d  Pa.  Geo].  Surv.,  Rept.  K',  p.  405.    1877. 

Carboniferous.    Pennsylvania.    Included  in  Great  limestone. 
Uniontown  limestone,  White.    U.  8.  Greol.  Surv.,  Bull.  65,  p.  59.    1891. 

Carboniferous.    Pennsylvania,  West  Vii^nia.    Included  in  Upper  Coal  Measures, 
Monongaheia  River  series,  Great  limestone. 
Uniontown  sandstone.  White.    U.  S.  Geol.  Surv.,  Bull.  65,  p.  58.    1891. 

Carboniferous.    Pennsylvania.    Included  in  Upper  Coal  Meaaures,  Monongaheia 
River  series. 
Uxdonville  sandstone,  Shaw.    111.  Geol.  Surv.,  vol.  v,  pp.  147-149.    1873. 

Carboniferous.    Illinois.    Included  in  Coal  Measures.    Exact  syn.  Millstone  grit. 
Unkar,  Walcott.    U.  S.  Geol.  Surv.,  14th  Ann.  Rept.,  pt.  ii,  p.  510.    1894. 

Algonkian.    Grand  Canyon  of  Colorado.    Included  in  Crand  Canyon  series. 
Unkar  terrane,  Walcott.    Jour,  of  Geol.,  vol.  iii,  pp.  322-324.     1895. 

Algonkian.    Grand  Canyon  region.    Included  in  Grand  Canyon  series. 
Unkar,  Crosby.    Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  158.    1899. 

Algonkian.    Colorado.    Included  in  Grand  Canyon  group. 
Unkar  terrane,  Walcott.    Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  216.    1899. 

Algonkian.    Arizona.    Included  in  Grand  Canyon  group. 
Unkpapa  sandstone,  Darton.    Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  393.    1899. 

Jurassic.    Black  Hills. 
Upahtir  sandstone,  Taff  and  Brooks.    U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio 
No.  34.    1896. 

Carboniferous.    West  Virginia. 
Upson  clays.  Durable.    Geol.  Soc.  Am.,  Bull.,  vol.  iii,  pp.  219,  224.     1892. 

Cretaceous.    Texas.    Included  in  Upper  Cretaceous,  Eagle  Pass  division. 
Up0on  clay,  Vaughan.     U.  S.  Geol.  Surv.,  Bull.  No.  164,  p.  20.     1900. 

Cretaceous.    Texas. 
Ute  limestone.  King.    Am.  Jour.  Sci.,  3d  ser.,  vol.  xi,  p.  477.    1876. 

Cambro-Silurian.    Nevada.    Part.  syns.  Primordial,  Quebec,  Niagara,  and  Lower 
Helderbei^. 
Ute  limestone,  Hague.     U.  S.  Geol.  Expl.  of  40th  Parallel,  vol.  ii,  pp.  399,  410.   1877. 

Silurian.    Utah. 
Ute  limestone,  Emmons.    U.  S.  Geol.  Expl.  of  40th  Parallel,  vol.  ii,  p.  343  et  seq. 
1877. 

Silurian.    Utah.    Exact  syn.  Quebec. 
Ute  limestone,  King.     U.  S.  Geol.  Expl.  of  40th  Parallel,  vol.  i,  pp.  127-248.     1878. 

Silurian.     Utah,  Nevada.     Exact  syn.  Quebec  group. 
Utica  slate,  Emmons.    Geol.  of  N.  Y.,  pt.  ii,  pp.  116-118,  183,  278,  319,  397.     1842. 

Paleozoic.     New  York.     Included  in  New  York  transition  system,  Champlain 
group. 
Utica  slate,  Vanuxem.    Geol.  of  N.  Y.,  pt.  iii,  pp.  56-60.    1842. 

Paleozoic.    New  York.     Included  in  New  York  system.    Includes  Black  slate, 
Fairfield  slate,  Graywacke  of  Eaton,  No.  3,  Pennsylvania  Survey. 
Utica  slate,  Hall.    Geol.  of  N.  Y.,  pt.  iv,  4th  Geol.  Dist.,  pp.  18,  29.    1843. 

Paleozoic.    New  York.     Included  in  New  York  system. 
Utica  slate,  Mather.    Geol.  of  N.  Y.,  pt.  i,  pp.  390-.396.    1843. 

Paleozoic    New  York.     Included    in  Champlain  division.     Includes   Mohawk 
slate,  Black  slate,  Fairfield  slate,  Graptolitic  slate,  and  Transition  argillite, 
No.  iii,  Pennsylvania  Survey. 
Utica  slate,  Emmons.    Agric.  of  N.  Y.,  vol.  i,  pp.  122-124.    1846. 

New  York.    Included  in  New  York  system,  Champlain  d\\iB\ow, 
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TJtJfa  Hist*,  Murray.    Can.  Geol  Surv.,  Kept.  1847-48,  p.  116,     1S*9. 

Silurian.    Ontario. 
TJticft  slal«,  Hitchcock.    Geol.  o(  VL,  vol.  i,  pp.  301-308.     1861. 

Piileoeoic.    Vermont.     liiclmieU  in  HudiMn  period. 
TJtica  9lat«.  Maretiu.     Boston  Soc.  Nat.  Hist,  Proc.,  vol.  viu,  1861-03,  pp.  241, 242,  Z4N- 
1861. 

Lower  Silurian.   Vomiont,  Canada. 
Utica  formation.  Logan.    Can.  Geol.  Surv.,  Hept  1&43-1863,  pp.  19ft-224.     ]8«3. 

Lower  f^ilurian.    Canada. 
Utica  formation,  Chapman.    C%n.  Inst.,  new  Ber,,  vol.  viii,  pp.  203-2<)S.     1883. 

Silurian.     Canada.     Includ^i  in  Lower  Silurian,  Ontario  groop. 
Otiea  formation,  Bell.     Can.  Geol.  Sur\-.,  Kept.  1863-186«,  p.  171,     1«6«. 

Lower  Silurian.    Canada. 
Utica  limestone,  Borden.    Indiana  Geol.  Sun-.,  6th  Ann.  Hept  for  1873,  p.  172.    1874, 

Indiana. 
Utica,  Aflhbumer.     Am.  Phil.  Soc.,  Prrjc.vol.  xvi,  pp.  532,  658,     1877. 

Silurian.     Appalat;htan  region.     Part.  ayn.  Matlnal  in  part. 
Utica,  Prime.    Am.  Phil.  Soi.,  Proc.,  vol.  xvi,  p.  253.     1877. 

Silurian.    Pennsylvania.     Exact  syn.  No  III  in  part. 
Utiea  shale,  Prime.     Am.  Jour.  St-i.,  3d  eer,,  vol.  iv,  p,  269,     1879, 

Silurian.     Pennxylvania. 
Utica  Hhale,  Prime.    2il  Pa.  Geol.  Stirv.,  itopt.  D*.  pp.  69-71.     1878. 

Silurian.     Pennsylvania,     Included  in  No.  iii, 
Utica  Blatc,  .4mi,     Ottawa  Field  NaL  Club,  Tmnp,,  18rtM«,  vol,  i,  p.  81.     1880-8H 

Silurian.     Canada.     Includes  Ottawa  beds.     Exact  aya.  Udea  shale. 
Utica,  Piatt.    Sd  Pa.  Geol.  8urv.,  Rept  T,  pp.  48-51.    1881. 

Silurian.    Pennsylvania. 
Utica  plate  group,   Miller.     Cin.  Roc,   Nat,  Hist.,  Jour.,  vol,  iv.  No.  4,  pp.  269.  2SS. 
1881." 

Ordovician. 
Utica,  Stevenson.    2d  Pa.  Geol.  Surv.,  Rept.  T",  pp.  92-93.    1882. 

Silurian,     Pennsylvania. 
Utica  slate,  Walcott,     Albany  Inst.,  Trans.,  vol.  i,  pp.  1-17.     1883. 

Silurian.     New  Yorlc.     Kxact  syns.  Mohawk  slate,  Black  slate  and  shale,  Frenk- 
fort  elate,  Lorraine  iihalefi.     Part.  syns.  Eaton's  Transition  argillite,  Wack« 
slate,  Glazed  rfaie,  and  Matinal  black  slate  of  Pennsylvania  Survey. 
Utica,  White.    2d  Pa,  Geol.  Surv.,  Rept.  T>,  pp.  147-151.    1885. 

Silurian.    Pennsylvania. 
UUca,  Ami.    Ottawa  Field  Nat.  Club,  Trans..  1887-88,  vol.  iii,  pp,  165-169.    1887-88, 

Silurian,     Canada. 
Utica  shale,  Orton,     U.  8,  Geol.  Surv.,  8th  Ann.  Rept.,  pt  ii,  p,  556,     1889. 

Silurian.     Ohio,  Indiana, 
Utica  slate  group.  Miller.    N.  A.  Geol.  and  I'al.,  p.  44.    1889. 
Utica  shale,  Orion.    Ohio  Geol.  Sur^'.,  3d  Organization,  Ist  Ann.  Rept.,  pp.  14-1'>, 
1890. 

Silurian.    Ohio. 
Utica  shale.  Phinney.     U.  8.  Geol.  Surv.,  11th  Ann.  Rept.,  pt.  i,  p.  629.     1891. 

Silurian.     Indiana. 
Utica,  Ami.     (ieol,  Soc  Am,,  Bull,,  vol.  ii,  p.  495.     1891. 

Ordovician  (7).     Quebec, 
Utica,  Brutnell.    Geol.  Soc.  Am.,  Bull.,  vol.  iv,  pp.  227,  234.    1893. 

Ordovician.    Ontario. 
Utica  shale,  Proeser.    Geol,  Soc.  Am.,  Bull.,  vol.  iv,  pp.  100,  108,  116.     1893. 
New  York. 
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[JtlGa  shale,  Herahey.    Science,  vol.  xxii,  p.  202.    1893. 

ffilarian.    Illinois. 
[Jtica  slate,  Cashing.    N.  Y.  State  Geol.,  15th  Ann.  Rept.,  vol.  i,  p.  515.    1897. 

Silurian.    New  York. 
[Jtica  slate,  Proeser  and  Cumings.    N.  Y.  State  Geol.,  15th  Ann.   Rept,  vol.  i, 
pp.  619-659.     1897. 

Silarian.    New  York. 
[JUca-Hudson  formation,  White.    N.  Y.  State  Mus.,  5l8t  Ann.  Rept.,  vol.  i,  p.  r33. 
1899. 

Ordovician.    New  York. 
[Jtica  shaie,  Cumings.    N.  Y.  State  Mus.,  Bull.,  vol.  vii,  No.  34,  p.  426.    1900. 

Silurian.    New  York. 
Jvalde  formation,  Hill  and  Vaughan.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt  ii, 
pp.  244-247.     1898. 

Late  Tertiary  or  Pleistocene.    Texas. 
Jvalde  formation.  Hill  and  Vaughan.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio 
No.  42.     1898. 

Tertiary  or  Pleistocene.    Texas. 
Jvalde  formation,  Vaughan.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  64. 
1900. 

Included  in  Neocene.    Texas. 
ITal  Verde  flags,  Dumble.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  pp.  219-221.     1892. 

Cretaceous.    Texas.    Included  in  Upper  Cretaceous.    Exact  syn.    Eagle  Ford  shale.   ' 
^al  Verde  flags,  Dumble.     Geol.  Soc.  Am.,  Bull.,  vol.  vi,  p.  383.     1895. 

Cretaceous.    Texas.    Included  in  Lower  Cretaceous. 
(Taldes  series,  Schrader.     U.  S.  Geol.  Surv.,  20th  Ann.  Rept,  pt.  vii,  pp.  408-410. 
1900. 

Alaska. 
(Talera  bend,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  Rept.,  p.  426.     1893. 

Oarboniferous.    Texas.     Included  in  Albany  division. 
(Talley  drift,  Whittlesey.    Am.  Jour.  Sci.,  2d  ser.,  vol.  v,  p.  207.     1848. 

Recent.    Ohio. 
iTalley  limestone,  Rogers.    Geol.  of  the  Virginias,  p.  209.    1884. 

Vii^nia.    Exact  syn.  Formation  II.  .         ' 

bailey  drift,  Norton.    Iowa  Geol.  Surv.,  vol.  iv,  pp.  172-173.     1895. 

Pleistocene.     Iowa. 
VMey  Spring  series,  Dumble.    Texas  Geol.  Surv.,  1st  Ann  Rept,  pi.  iii,  p.  Ivi.    1890. 

Archean.    Texas.     Included  in  Fernandan  system. 
T'alparaiso  morain.    Blatchley.    Indiana  Dept  Geol.  and  Nat.  Res. ,  22d  Ann.  Rept, 
p.  32.     1898. 

Glacial.    Indiana. 
7'an  Wert  stage,  Sherzer.    Mich.  Geol.  Surv.,  vol.  vii,  pt.  i,  pp.  133-135.     1900. 

Pleistocene.    Michigan. 
T'ancouver  series,  Dawson.    Can.  Geol.  Surv.,  new  ser.,  vol.  ii,  pp.  20B,  41B.     1887. 

British  Columbia.     Included  in  Triassic. 
Vancouver  formation,  Dawson.    Can.  Geol.  Surv.,  new  ser.,  vol.  vii,  pp.  54B-55B. 
1896. 

Trias.    British  Columbia.     Part  syn.  Nicola  formation. 
raaport  limestone.  White.    2d  Pa.  Geol.  Surv.,  Rept  Q,  pp.  60-63.     1878. 

Carboniferous.    Pennsylvania.     Exact  syn.  Ferriferous  limestone. 
Variegated  limestone,  Safford.    Am.  Jour.  Sci.,  2d  ser.,  vol.  xxxi,  p.  207.    1860. 

Silurian.    Tennessee.    Included  in  Niagara,  lower  part 
Variegated  sandstone,  Norwood.     Ky.  Geol.  Surv.,  new  ser.,  vol.  iv,  p.  319.    1878. 

Carbonileioas.    Kentucky.    Included  in  Coal  Measures. 


404  NORTH    AMERIPAN    GEOLi.KJIC   FORMATION   NAMES.        [bcli.1* 

Voshou  drift,  Willis.    Gcol.  Soi'.  Am,,  BqII.,  vol.  U,  p.  13t!,     1B88. 

Pleistocene.     Waahinjtton. 
Vashon  ririft,  Willis  and  Smith.     U.  S.  Geo!.  Suit.,  Geol.  Alias  of   U.  8..  Folfe' 
So.  54.     1899. 

(PleiBlocene.     Wflflhington. 
Venango  oil  BTOOp,  Carll.    2d  Pa.  «eol.Sur\-.,  Ilf[>t.  I',  pp- >27-l**,  210-244.     IBM- 
Devonian.     Pennsylvania. 
Venango  oil  group,  While.     2d  P«.  Cieol.  Surv.,  Rei)t.  Q',  pp.  99-116.     1881. 

CarboniferonB.     Pennaylvonia. 
Venanfto  oil  pflup,  Carll.     2d  Pa.  Geol.  Sarv.,  Ann.  Kept,.  1886,  pt.  ii,  pp.  63»-6aS. 
1887. 
Carboniferous.    Pennsylvania. 
Venango  oil  (troup,  Carll.    2d  Pa,  Geol.  Surv.,  Rept.  1',  pp.  74-76.  81-02,  120-121, 
129-130.     1890. 
Devonian.    Pennsylvania. 
Venango  (ormation,  Ijealev.    2d  Pa.  Geol.  Snrv.,  Final  Kept.,  vol.  ii,  pp.  140,5  et  seq,, 
1501.     1892. 
Devonian.     Pennsylvania. 
Ventura  formation,  Ruasell.      I'.  S.  Geol.  Siirv.,30lli  Ann.  Rept.,  pt,  ii,  pp.  llS-114. 
1900. 
Pre-Crelai-eouB.     WashinpUiii. 
Verdi  be.ls.  Bain.     Am.  Geo!.,  vol.  xv,  p.  319.     1895. 

CarboniferouH.     Iowa.     Included  in  MiHeiaflippian  series,  St.  Louia, 
Verdi  \>eds,  Bain,     Iowa  Geol.  Snrv,.  vol.  iv,  pp.  279-282.     1895. 

Carboniferous.     Iowa,     Included  in  St.  Louis. 
Verdi  beds.  Bain,    Iowa  Geol.  Surv.,  vol.  v,  pp.  140-150.     1896. 

CarboniferonB.     Iowa.     Included  in  St.  IjOUIS, 
Vergentreries,  Rogers.     Geol.  of  Pa.,  vol.  i,  pp.  108, 140et  Fe>i, ;  vol,  ii,  p. 756.     1858. 

Devonian.    Pennsylvania,     Includes  Portage  and  Chemung. 
Vermicular  sandstone,  Swallow.     Mo.  Geol.  Surv.,  1st  and  2d  Ann.  Repte,,  pp.  103, 
176,  196.     1855. 
Devonian.    Miseoun.     Included  in  Chemung. 
Vermicular  sandstone,  Shumard.    St.  Louis  Acad.Sci.,  Trans.,  vol.  i,  p.  408.     1857. 

Missouri.     Included  in  Chemung. 
Vermicular  sandstone,  Shumard,     Mo.  Geol.  Snrv.,  Rept.  1855-1871,  p.  206.     187a 

Carboniferous.     Missouri.     Included  in  Lower  Carboniferous. 
Vermicular  sandstone,  Broadhead.    Mo,  Geol.  Sur\-,,  Rept  1673-74,  pp.  26,66.    1874, 

Lower  Carboniferous.     Missouri.     Included  in  Chouteau  group. 
Vermicular  sandstone,  Keyes.    Geol.  Soc.  Am,,  Bull,  vol.  iii,  p,  288.    1892. 

Lower  Carboniferous.    Missouri.     Exact  syn.  Hannibal  shales. 
Vermicular,  Keyes.     Mo.  Geol.  Surv.,  vol.  vii,  pt.  ii,  p.  394  etc.     1804. 
Lower  Carboniferous.     Missouri.     Included  in  Mississippian.     Exact  syn.  Hanni- 
bal li[uestone. 
Vermicular  sandstone,  Weller.    St.  Louis  Acad.  Sci.,TruiB.,  voL  ix,  p.  9.     18d9. 

Carboniferous.    Missouri. 
Vermilion  i^liff,  Powell.     V.  S.  Geog.  and  Geol.  Snrv.,  Geo!,  of  Uinta  Mta.,  pp. 
pp.  41,  53,  151.     1876. 
Utah. 
Vermilion  conglomerate  group,  Gilbert     IT.  S.  Geog.  and  Geol.  Sarv.,  Rept.  on 
Henry  Mts.,  p.  6.     1877, 
Utoh. 
Vermilion  Creek,  Emmons.     U,  S.  Geol.  Eipl.  of  40th  Parallel,  vol.  ii,  pp.  203,  22i. 
1877. 
Tertiary.     Utah. 
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Vermilion  Creek,  King.    U.  S.  Geol.  Expl.  of  40th  Parallel,  vol.  i,  p.  360.    1878. 

Tertiary.    Wyoming,  Utah.     Included  in  Eocene. 
Vermilion  group,  Winchell.    Minn.  Geol.  and  Nat.  Hist  Surv.,  10th  Ann.  Rept., 
pp.  334-336.     1888. 

Minnesota. 
Vermilion  schista,  Winchell.    Minn.  Geol.  and  Nat.  Hist.  Surv.,  17th  Ann.  Rept, 
p.  31.    1889. 

Minnesota.    Exact  syn.  Coutchiching. 
Vermilion  series,  Winchell.    Minn.  Acad.  Nat.  Sci.,  vol.  iii,  No.  2,  p.  277.     1891. 

Minnesota. 
Vermilion  moraine,  Elitman.    Am.  Geol.,  vol.  xxi,  pp.  94-96.    1898. 

Pleistocene.    Minnesota. 
Vermilion  Creels  beds,  Davis.    Am.  Acad.  Arts  and  Sci.,  Proc.,  vol.  xxxv,  p.  354. 
1900. 

Tertiary.    Western  States. 
Vermont,  Dale.    U.  S.  Geol.  Surv.,  14th  Ann.  Rept,  pt.  ii,  pis.  Ixvii,  Ixix.     1894. 

Gambrian.     Vermont 
Vermont,  Wolff.    U.  S.  Geol.  Surv.,  Mon.,  vol.  xxiii,  p.  48.     1894. 

Cambrian.    Massachusetts. 
Vespertine  series,  Rogers.    Am.  Jour.  Sci.,  1st  ser.,  vol.  xlvii,  p.  156.     1844. 

Cs^boniferous. 
Vespertine  series,  Rogers.    Geol.  of  Pa.,  vol.  i,  pp.  108, 142-144  et  seq. ;  vol.  ii,  p.  756. 
1858. 

Carboniferous.    Pennsylvania.    Exact  syn.  Lower  Carboniferous. 
Vespertine  beds,  Fontaine.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xi,  p.  276.     1876. 

Carboniferous.     West  Virginia. 
Vespertine  strata,  Fontaine.    Am.  Jour.  Sci.,  3d  ser.,  vol.  xiii,  pp.  37-48,  115-123. 
1877. 

Carboniferous.    Vii^inia. 
Vespertine  sandstone,  Stevenson.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xv,  p.  423.     1878. 

Carboniferous.    Pennsylvania.     Exact  syn.  Pocono  sandstone. 
Vespertine,  Stevenson.    Am.  Phil.  Soc.,  Proc.,  vol.  xxi,  p.  135.     1885. 

Carboniferous.     Vii^nia.    Exact  syn.  Protean. 
Vespertine,  Stevenson.    Am.  Phil.  Soc.,  Proc,  vol.  xxiv,  p.  77.     1887. 

Carboniferous.     Vii^ginia. 
Vicarya  beds,  Hill.     Wash.  Biol.  Soc.,  Proc.,  vol.  viii,  p.  14.     1893. 

Cretaceous.    Texas.     Included  in  Glen  Rose  beds,  Trinity  division. 
Vicksburg  group,  Conrad.    Phil.  Acad.  Nat.  Sci.,  Proc.,  vol.  iii,  pp.  280-281.    1846. 

Mississippi.    Includes  Upper  Eocene. 
Vicksbui^  fossiliferous  loam,  Conrad.    Am.  Jour.  Sci.,  2d  ser.,  vol.  ii,  p.  212.    1846. 

Recent.    Mississippi. 
Vicksburg,  Conrad.    Phil.  Acad.  Nat.  Sci.,  Proc.,  vol.  vi,  p.  198.    1854. 

Eocene.    Mississippi. 
Vicksburg,  Conrad.    Phila.  Acad.  Nat.  Sci.,  Proc,  vol.  vii,  p.  257.    1856. 

Eocene.    Mississippi. 
Vicksburg  group,  Hilgard.    Rept  on  Geol.  and  Agric.  of  Miss.,  pp.  138-147.    1860. 

Eocene.    Mississippi.    Includes  Vicksburg  (proper)  crystalline  limestone  and  blue 
marls.  Ferruginous  rocks  of  Red  Bluff. 
Vicksbuiig  group,  Hilgard.    Am.  Jour.  Sci.,  2d  ser.*  vol.  xliii,  pp.  29-33.     1867. 

Tertiary.    Alabama  and  Mississippi. 
Vicksburg  group,  Hilgard.    Am.  Jour.  Sci.,  2d  ser.,  vol  xlviii,  p.  338.    1869. 

Tertiary.    Louisiana. 
Vicksburg  groap,  Hilgard.    Am.  Jour.  Sci.,  3d  ser.,  vol.  xxii,  pp.  58-65.     l^V. 

Tertiary.    Gulf  region. 
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Virksburg,   Heilpriii.     Phil.  Acaii.  Nat.  Sci.,  Jour.,  vol.  ix,  pp.  145,  147-14S.     1884. 

Tertiiu-y.     MiBaiBt<i|)pi.     IncliideiJ  in  Oligocene. 
Vkksburg,  Meyer.     Am.  Jour.  Sci.,  M  ter.,  vol.  xxJt.  pp.  60-7^',  42H36.     1885, 

Tertiary.    Gulf  region. 
Vicksbiirg  group,  Aldrieh.    Gin.  Soc.  Nat.  Hist.,  Jour.,  vol.  viii,  p,  266.     1886. 

Tertiary. 
Vickabnrg,  Longdon.     Am.  Jour.  Sci.,  3d  eor.,  vol.  xxxi,  pp.  203-205.     1880. 

Tertiary.    MiaHiasippi. 
Vickflburg,  Langdon.    Geol.  8oc.  Am.,  Bull.,  vol.  ii.  p.  688.    1891. 

Tertiary,     Alabama.     Included  in  Upper  Eocene. 
Victabui^,  Silencer.    Ga.  Geol.  Surv.,  Irt,  RepL  of  Prog.,  1880-91.    1891. 

Tertiary.    Georgia,     locludeil  in  White  Hueetone, 
VickBburgJackeon  limestone,  McGee,     U.  8.  Geol.  Surv.,  12th  Ann.  Bept,  pL  i, 
p.  ■112.     IflOl. 

Tertiary.     Coastal  plain.  Gulf  States. 
Vicksburg,  Clark.     U.  S.  Geol.  Surv.,  Bull.  No.  83,  pp.  69,  75.    1891. 

Tertiary.    Mississippi,  Louisiana.    Included  in  Eocene,  White  limtstone. 
Vicksburg  group,  Dall.     Wagner  Free  Inst.  Sci.,  Trans.,  vol.  iii,  pt.  ii,  p.  209,     18ffi. 

Eocene.     Included  in  Laler  Eocene.     Includes  Jackaun,  Vicksburg,  and  Salt  Ilitl 
formations. 
Vicksburg,  Upper,  Foerste,     Am.  Jour.  Sci.,  3d  »er.,  vol  slviii,  pp.  41-61,     1894. 

Tertiary.    Georgia  and  Florida.    Included  in  Eocene. 
"Vicksburg  stage,  Vaughan.     Am.  Geol.,  vol.  xv,  p.  221.    1895. 

Tertiary.     Louisiana.     Included  in  Eocene. 
Vicksburg  stage,  Vaughan.     V.  8.  Geol.  Surv.,  Ball.  No.  142,  p.  22.     1896. 

Tertiary.     I>.iuisiana.    Included  in  Eocene.     Exact  syn.  Lower  Oligocene. 
Vicksburg,  Harris  and  Veatch,     La.  State  Exp.  Station,  pt.  v,  p.  93.     1899. 

Tertiary.    Louisiana.     Included  in  Oligocene. 
Vickaburg:i&ti  stage,  Vaughan.     U.  S.  Geol.  Surv,,  Mon.,  vol.  xxxix,  p.  30.     1900. 

Tertiary.     Gulf  States. 
Victoria  series,  Dawson.     Can.  Geol.  Surv.,  Kept  1876-77,  p,  101.     1878. 

Carboniferous  (?).     British  Columbia. 
Victoria  tormation,  Cragin.    Colo.  Coll.  Studies,  vol.  vi,  p.  50.     1896. 

Cretaceous.     Kansas.     Included  in  Benton. 
Victoria  shalea,  Adams.     Kan.  Univ.  Geol.  Surv.,  vol.  iv,  pp.  25-26.     1898. 

Upper  Cretaceous,     Kansas.     Included  in  Benton.    Exact  syn.  Blue  Hills  shale. 
Vilfto  shales,  Haworth.     Kan.  Univ.  Geol,  Surv,,  vol.  iii,  pp.  51,  103.     1898. 

Carboniferous.     Kansas. 
Vincentown  lime-aands,  Clark,  Bagg  and  Shattuck.     Geol.  Soc.  Am.,  Bull.,  vol.  viii, 
pp.  316,  338.     1897. 

Cretaceous.    New  Jersey.     Included  in  Bancocas  formation. 
Vincentown  lime-sands,  Clark,  Bagg  and  Shattuck.    N.  J.  Geol.  Surv.,  Rept.,  1897, 
pp.  188-189.     1898. 

Cretaceous.     New  Jersey.    Included  in  Rancocas  formation. 
Viney&rd  series,  Shaler,     U.  S,  Geol.  Surv.,  7th  Ann.  Kept,  p.  328.     1888. 

Tertiary.    Massachusetts. 
Vinita  beds,  Shaler  and  Woodworth.     U.  S,  Geol.  Surv.,  I9th  Ann.  Rept.,  pt  ii, 
p.  435.    1899. 

Juratrias.    Virginia.     Included  in  Chest«rfield  group.    Exact  eyn.  Estheria  beds. 
Virginian,  Heilprin.     Phil.  Acad.  Nat.  Sci.,  Proc.,  1882,  pp.  183-184.     1882. 

Miocene.     Includes  Middle  Atlantic  Miocene.    Port  syn.  Yorktown. 
Virginian,  Heilprin.    Phil.  Acad.  Nat.  Sci.,  Jour,  vol.  ii,  pp.  119-120.     1884, 

Tertitiry.    JncJudes  Middle  Atlantic  Miocene.    Part  syn.  Yorktovn. 
,  WAlcott    Geol.  Soc  Am.,  BqU..  no\.  i,  ?.  50.    1889. 
dan.    Arisona. 
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Vishnu,  Crosby.    Geol.  Soc.  Am.,  Bull.,  vol.  x,  p.  158.     1899. 

Algonkian.    Colorado. 
Vishnu  terrane,  Walcott.    Jour,  of  Geol.,  vol.  iii,  pp.  324-328.     1895. 

Algonkian  (?).    Grand  Canyon  series. 
Vola  limestone,  Taff,    Texas  Geol.  Surv.,  3d  Ann.  Kept.,  pp.  348-349.     1892. 

Cretaceous.    Texas.    Included  in  Washita  division  of  Lower  Cretaceous. 
Vola  limestone,  Taff.    Texas  Geol.  Surv.,  4th  Ann.  Kept,  pp.  275-283.     1893. 
Cretaceous.    Texas.    Included  in  Washita  division  of  Lower  Cretaceous.    Exact 
syn.  Shoal  Creek  limestone. 
Volcan  peak  group,  Emmons  and  Merrill.    Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  511. 
1894. 
Paleozoic  (?).    Mexico. 
Volcan  group,  Merrill.     U.  8.  Nat.  Mus.,  Kept,  1895,  p.  985.    1897. 

Archean.    Lower  California. 
Vulcan  formation,  Van  Hise.     U.  S.  Geol.  Surv.,  19th  Ann.  Kept,  pt  iii,  p.  16. 
1899. 
Algonkian.     Michigan.     Included  in  Lower  Huronian. 
Vulcan  formation.  Van  Hise  and  Bayiey.     U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S., 
Folio  No.  62.     1900. 
Algonkian.    Michigan.    Includeil  in  Upper  Menominee  series. 
Wabaunaee  formation,  Haworth.    Am.  Jour.  Sci.,  3d  ser.,  vol.  1,  p.  462.     1895. 

Carboniferous.     Kansas.    Included  in  Coal  Measures. 
Wabaunsee  formation,  Prosser.    Jour,  of  Geol.,  vol.  iii,  pp.  688-697.     1895. 

Carboniferous.    Kansas. 
Wabaunsee  formation,  Prosser.     Kan.  Univ.  Quart.,  vol.  vi,  pp.  155-157,  160-163, 
169.     1896. 
Carboniferous.    Kansas. 
Wabaunsee  formation,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  i,  pp.  162-164.   1896. 

Carboniferous.    Kansas. 
Wabaunsee  formation,  Prosser.    Jour,  of  Geol.,  vol.  v,  pp.  1-4, 10-11,  148-172.   1897. 

Carboniferous.     Kansas  and  Nebraska.     Included  in  Upper  Carboniferous. 
Wabaunsee  formation,  Beede.     Kan.  Univ.  Quart.,  vol.  vii,  pp.  231-233.     1898. 

Carboniferous.     Nebraska. 
Wabaunsee  formation,  Haworth.     Kan.  Univ.  Geol.  Surv.,  vol.  iii,  pp.  91,  93,  94, 
105.     1898. 
Carboniferous.     Kansas.      Included  in   Upper  Coal  Measures.      Includes  Bur- 
lingame  limestone. 
Wabaunsee  formation,  Beede.      Kan.  Acad.  Sci.,  Trans.,  vol.  xvi,  pp.  70-76,  83-84. 
1899. 
Carboniferous.     Nebraska. 
Wabaunsee  formation,  Beede.     Kan.  Univ.  Quart.,  vol.  ix,  p.  191.     1900. 

Carboniferous.     Kansas. 
Waccamaw  beds,  Dall.     Wagner  Free  Inst.  Sci.,  Trans.,  vol.  iii,  pt.  ii,  p.  209. 
1892. 
Pliocene.    South  Carolina.     Included  in  Floridian  epoch,  Floridian  group.    Part, 
syn.  Floridian  group. 
Waccamaw  beds,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Kept.,  pt.  ii,  p.  337.     1898. 

Tertiary.    South  Carolina.     Included  in  Pliocene. 
Wahsatch limestone,  King.     Am.  Jour.  Sci.,  3d  Ecr.,  vol.  xi,  pp.  478-480.     1876. 
Devonian.    Carboniferous.    Nevada.     Part.  syns.  Upper  Helderberg  to  Chemung, 
Waverly. 
Wabsatch,  Peale.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  8th  Ann.  Kept.,  p.  147. 

ia7& 

Tertiary. 
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Wahsateh,  While.     V.  ».  (.!w>l.  ami  (iw-ji,  Siirv.  .■(  Terr..  Bull.,  vol.  iii.  pp.  625-82!*. 
1877. 
PoBt-CretaceoilB. 
WahMlch,  topp.  U.  S.  GeoR.  Surv.  W.  of  lOOtb  M.,  vol.  iv,  pt  ii,  pp.  U,  269.    1877. 

Tertiary.     New  Mexico.     Incluiled  in  Eocene,     Includes  Green  River, 
Wahsatch  limeetone,  tiague.     U.  B.  Oeol.  Eipl.  of  4mh  Parallel,  vol.  ii,  pp.  401,  422. 
1877. 
Carboniferous.    Utah. 
iWahsatch  UmeBtoue,  Emmons.     U.  8.  Geol.   Expl.  of  40th  Parallel,  vol.  ii,  p.  343, 

etBeq.,p.  446.     1877. 
I    CarboniferouB.    Utah.     Included  in  Lower  Carboniferous.     Part.  ^yoa.  Waverly, 
i  Lower  Coal  Measures. 

fWah»t<?h  limeslona,  King.     U.  8.  Expl.  of  40th  Parallel,  vol.  i,  pp.  127-248.    1878. 

Carbon i/erouB.     Utah,  Nevada. 
Waheatcb,  Peale.     U.  S.  Ueol.  and  Ueug,  Burv.  of  Terr.,  10th  Ann.  Rept.,  p.  184. 
187S. 
Tertiary.    Colorado. 
Wanatch,  Endlich.     U.  d.  Geol.  and  Geog.  Surv.  of  Terr.,  10th  Aiin.  Repl.,  pp.  79, 
110,  123.     1878. 
Tertiary,    Colorado.    Indnded  in  Eocene. 
Wahsatch,  White.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  10th  Ann.  Bept..  pp.  19, 

20,  22,  35.     1878. 
\  Tertiary,     Utah,  Colorado.     Exact  aynB,  Vermilion  Creeic  and  Bitter  Creek  groiipe. 
iTBrahsatch,  I'eale.     U.  8.  Geol.  and  Geog.  Sun-,  of  Terr.,  11th  Ann.  Bept-,  p.  635. 
*  1879. 

c  Tertiary.    Wyoming. 

IWaeati-h,  Endlich,     U,  S.  Oeol.  and  Geog.  Surv.  of  Terr..  11th  Ann,  Itept.,  pp.  88. 
127,     1879. 
Tertiary.     Wyoming. 
Wasatch,  Cope.     U.  S.  Geol.  and  Geog.  Sur\'.  of  Terr.,  Mon.,  vol.  iii,  pp.  6-11.     1881. 

Tertiary.     Includes  Green  River. 
Waeateh  sandstone,  Dutton.    U.  S,  Geol.  Surv.,  6th  Ann.  Rept,,  pp,  136-140.    1885, 

Tertiary.     New  Mexico. 
Wasatch,  While.     U.  S.  Geol.  Surv.,  Bull.  No.  34,  pp.  9-19    1836. 

Tertiary.     Utah.     Included  in  Eocene. 
Waeatcli,  Clark.     U.  S.  Geol.  Surv,,  Bull,  No.  83,  p.  139.     1891, 

Tertiary.     Interior  region.     Included  in  Eocene. 
WaKealch  beds,  Osbom  and  Wortman.       Am.  Mub.  Nat.  Hist.,  Bull.,  vol.  iv,  1892, 
pp.  138-142.     1892, 

Wasatch,  Scott.    Geol,  Soc.  Am.,  Bull.,  vol.  v,  p.  595,     1894. 

Tertiary.     Nebraska.  ' 

Wahsatch,  Peterson.    Am.  Mus.  Nat.  Hiat.,  Bull.,  vol.  v,  p.  73.    1895. 

Tertiary.     Utah.     Exact  syn.  Coryphodon  beds, 
Wahfiatch,  Gsborn.    Am,  Mus.  Nat,  Hist.,  Bull.,  vol.  vii,  18%,  p.  73.    1895. 

Ekicenc.     Exact  t>yn.  Coryphodon  l>eds. 
Wasatch  l)eds,  Oshom.    Am.  Aeeoc.  Adv.  Sci.,  Proc.,  vol,  xlvi,  pp.  205-206.    1898. 

Tertiary.     Colorado. 
Wasatch  formation.  Smith.     Jour,  of  Geol.,  vol.  viii,  pp.  449-450.     1900. 

Tertiary.    Western  North  America,    Included  in  Eocene. 
Wakariiaa  limestone,  Beede,     Kan.  Acad.  Sci,,  Trans.,  vol.  xv,  p.  30.     1898. 

Carboniferous.     Kansas. 
Walden  sandstone,  Hayes.     Ala.  Geol.  Surv,,  Bull.  No.  4,  p,  49.    1892. 
W^rbQaiferous.     Alabama,     Included  in  Coal  Measures, 
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Walden  sandstone,  Hayes.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folios  Nos.  2,  4, 
6,  8,  19,  21,  22,  35.     1894-5-6. 

Carboniferous.     Georgia,  Tennessee,  Alabama. 
Walden  sandstone,  Hayes.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  35. 
1896. 

Carboniferous.    Alabama.    Exact  syns.  Upper  and  Lower  Coal  Measures  of  Smith. 
1878. 
Waldo  formation,  Dall,  Stanley-Brown.    Geol.Soc.  Am.,  Bull.,  vol.  v,  p.  166.     1894. 

Tertiary.    Florida. 
Waldrip  coal  division,  Tarr.     Am.  Geol.,  vol.  vi,  p.  151.     1890. 

Carboniferous.    Texas.    Included  in  Upper  Carboniferous. 
Waldrip-Cisco,  Dumble.    Texas  Geol.  Surv.,  Ist  Ann.  Kept.,  pi.  iii,  p.  Ixvii.     1890. 

Carboniferous.    Texas.    Included  in  Coal  Measures. 
Waldrip  bed,  Drake.    Texas  Geol.  Surv.,  4th  Ann.  Rept.,  pp.  412-416.     1893. 

Carboniferous.    Texas.    Included  in  Cisco  division. 
Waldron  shale,  Elrod.    Indiana   Bept.   Geol.  and  Nat.  Hist.,   12th  An...   Rept, 

1882,  p.  109.     1883. 
Silurian.     Indiana. 

Waldron  beds,  Foerste.     Denison  Univ.  Sci.  Lab.,  Bull.,  vol.  iii,  p.  8.     1888. 

Indiana. 
Waldron  shale,   Elrod.    Indiana   Dept.   Geol.   and  Nat.  Hist.,   13th  Ann.  Rept., 

1883,  pp.  93,  95.     1894. 
Upper  Silurian.    Indiana. 

Waldron  shales,  Foerste.    Cin.  Soc.  Nat.  Hist.,  Jour.,  vol.  xviii,  Nos.  3,  4,  p.  190. 
1896. 

Silurian.     Indiana. 
Waldron  shale,  Foerste.     Indiana    Dept.   Geol.   and   Nat.   Res.,  2l8t  Ann.   Rept., 
1896,  pp.  217,  232.     1897. 

Upper  Silurian.     Indiana. 
Waldron  sandstone,  Gallager.     Mo.  Geol.  Surv.,  Bien.  Rept,  p.  52.     1898. 

Upper  Carboniferous.     Missouri.     Included  in  Upper  Coal  Measures. 
Waldron  shale,  Foerste.     Indiana  Dept.  Geol.  and  Nat.  Res.,  22d  Ann.  Rept.  (1897), 
pp.  197,  207,  214.     1898. 

Upper  Silurian.     Indiana. 
Waldron  shale.  Price.     Indiana  Dept  Geol.  and  Nat.  Res.,  24th  Ann.  Rept.,  pp.  81- 
143.     1900. 

Silurian.    Indiana.     Included  in  Ui)per  Silurian. 
Walker  black  shale,  Campbell.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  pp.  171,  176.     1894. 

Devonian.     Virginia.     Part.  syn.  Hamilton. 
WaUala,  White.     U.  S.  Geol.  Surv.,  Bull.  No.  82,  p.  192.     1891. 

Cretaceous.     Pacific  Coast.     Includetl  in  Upper  Cretaceous. 
Wallala  beds,  Fairbanks.     Am.  Jour.  Sci.,  3d  se/-.,  vol.  xlv,  pp.  473-478.     1893. 

Cretaceous.     California. 
Wallala  formation,  Stanton.     Geol.  Soc.  Am.,  Bull.,  vol.  iv,  p.  253.     1893. 

Cretaceous.    California.     Included  in  Chico. 
Wallala  beds,  Diller.     Geol.  Soc.  Am.,  Bull.,  vol.  iv,  p.  205.     1893. 

Cretaceous.    California. 
Wallala  division,  Emmons  and  Merrill.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  490.     1894. 

Cretaceous.    Mexico. 
Wallala  beds,  Diller  and  Stanton.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  455.     1894. 

Cretaceous.    California.     Included  in  Chico. 
Wallkill  limestone,  Wolff  and  Brooks.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept.,  pt.  ii, 
pp.  443-454.     1898. 

Cambrian.    New  Jersey. 
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Walnut  .'lays,  Hill,    Geol.  Soe.  Am.,  Bull.,  vol.  ii,  pp.  603,  512.     1891.  I 

Cretaceous.    Texua.     Incliuled  in  Frtniericksburg  division.  I 

Walnut  day,  Uitl.     Arteaiaii  Invent.,  Final  Kept,  pt.  iii,  p.  tW,  52.1  Gong.,  let  bml,  ^ 
En.  Doc.,  41,  pt.  iii,     1892. 
Cretaceous.    Texas.    lueluded  in  Trinity  diviinun. 
Walnut  iilsya,  Hill.    Geol.  Soc.  Aiii.,  Bull.,  vol.  v,  pp.  297,  303.     I8W. 

Cretaceous.    Texae.    Included  in  Comanche  peak  beds,  FreiiericksbaiK  divisiuii. 
Walnut  formation,  Hill  and  Vnaghan.     U.  8.  Geol.  iiurv.,  IStli  Ann.  Rept.,  pt.  ii.  p. 
226.     1898. 
Crttaceou:^.    Texas,     Included  in  Fredericksburg  division  of  Comanche  series. 
Wamautta  group,  Rhaler,  Woodworth  and  Foerete.     U,  8,  Geo!,  Surv.,  Mon.,  vol. 
sxsiii,  pp.  Ul-158.     1899. 
CarlMiniferouB.     Rhode  Istiind, 
Wanswaneroniug  quartzite,  Winchell,     Hinn,  Geol.  and  Nat.  Hist.  Surv.,  Final 
Kept.,  vol.  iv,  p.  50S.     1899, 
Cambrian,     Minnesota.    Included  in  Aiiimikie. 
Wapiti  Biver  sandstones,  Dawson.     Can.  Geol.  Surv.,  Rept.,  1879-1880,  pp.  116B, 
122B-127B.     1881. 
Cretaceous.     Britisii  Columbia.     Included  in  Fox  Hill  and  lAramie,     £xact  ayns. 
Upper  Hand8lone«  and  shalee. 
Wapiti  River  sandstone,  Dawson.    Am.Jour,  Sci.,  3d  eer.,  vol.  xxi,  p.  393,     1881. 

Cretaceous,     Canada.     Exact  syns.  Fox  Hill  and  Laramie. 
Wapiti  Biver  Bandstones,  UcConnell.     Can.  Geol.  Sgrv.,  new  eer.,  vil.  v,  pt.  i,  53D. 
1893. 
Laramie.     C^anada. 
Wapping'er  Valley  limestone,  Dwight.    Am.  Jour.  Sd,,.'klBer,,  vid.  xvii,  pp.  38B- 
;iii2.     1879. 
New  Y.irk. 
Wappinger  Valley  limestone,  Dana.    Am.Jour.  Sci.,  3d  ser,,  vol,  xvii,  p.  377,     1879. 

Silurian.     New  York.     Exact  syn.  Bamegat  limestone. 
Wappinger  Valley  limestone,  Dwight.     Am.  Jour.  Sci.,  3d  aer.,  vol.  xix,  pp.  50-64, 
451-154.     1880, 
Silurian.    New  York. 
Wappinger,  Dwight.    Am.  Assoc  Adv.  Sci.,  Proc.,  vol.  xxxi,  p.  384.     1883, 

Silurian,    New  York.    Exact  syn,  Barnegat. 
Wappinger  Valley  limestone,  Dwight.     Am.  Jour.  Sci.,  3d  ser,  vol.  xxxi,  pp.  125- 
132,     1886. 
Silurian.    New  York.    Exact  syn.  Bamegat  limestone. 
Wappinger  Valley  limestones,  Dwight.     Vassar  Bros.  Inst.,  Trans.,  yol'  >v,  pp.  130- 
141,  206-214.     1887. 
Cambrian  and  Silurian.    New  York. 
Wappinger  Valley  limestone,  Dwight    Am.  Jour,  Sci.,  3d  ser.,  vol.  xxxviii,  pp.  139- 
143,     1889, 
Cambrian,    New  York, 
Wappinger  limestone,  Darton.    N.  Y.  Slat«  Geol.,  13th  Ann.  Kept.,  p.  311,     1894. 

Cambrian.     New  York. 
WapsipinicoD  stage,  Norton,     Iowa  Geol.  Surv,,  vol.  iv,  p.  155.    1895. 

Devonian.    Iowa,     Includes  Upper  and  Lower  Davenport,  Kenwood,  and  Otis. 
Wapeipinicon,  Norton.    Iowa  Geol,  Surv,,  vol.  ix,  p.  440.    1899. 

Devonian.    Iowa.    Includes  Independence  and  Davenport 
Warren  Coimtjr  sandstone,  Gorby.    Indiana  Dept  Geol.  and  Nat  Hist,  15th  Ann. 
Itept,  1886,  p,  86.    1886. 
Indiana. 
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Warren  oil  gionp,  Carll.    2d  P&.  Geol.  Surv.,  Kept.  I*,  pp.  131-132.    1890. 

Deyonian.    Pennsylvania. 
Warren  stage,  Upham.    Am.  Greol.,  vol.  xvi,  p.  105.     1895. 

Fleistooene.    Included  in  Champlain  epoch. 
Warrenslrarg  sandstone,  Winalow.    Mo.  Geol.  Surv.,  Sheet  Kept.  No.  1,  pp.  22, 
45^54.    1892. 

Upper  Carboniferous.    Missouri.    Included  in  Upper  Coal  Measures. 
Warrensburg  sandstone,  Winslow.    St.  Louis  Acad.  Sci.,  Trans.,  vol.  vi,  map  opp., 
p.  100.    1895. 

Carboniferous.    Miasouri. 
Warrensbuig  sandstone,  Winslow.    Mo.  Greol.  Surv.,  vol.  ix,  Sheet  Kept  No.  1,  p.  45. 
1896. 

Carboniferous.    Missouri.    Included  in  Coal  Measures. 
Warrensburg  sandstone,  Marbut    Mo.  Geol.  Surv.,  vol.  xii,  pt  ii,  pp.  123, 210, 275. 
1898. 

Upper  Carboniferous.    Missouri.    Included  in  Missourian  series. 
Warsaw,  HalL    Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  x,  p.  56.    1856. 

Carboniferous.    Mississippi  Valley.    Exact  syn.  Second  Archimides. 
Warsaw  limestone,  Shumard.    St.  Louis  Acad.  Sci.,  Trans.,  vol.  i,  p.  407.    1857. 

Lower  Carboniferous.    Missouri.    Included  in  Mountain  limestone.    Exact  syn. 
Second  Archimides  limestone. 
Warsaw  limestone.  Hall.    Iowa  Geol.  Surv.,  vol.  i,  p.  97.    1858. 

Carboniferous.     Iowa.    Exact  syn.  Second  Archimides  limestone. 
Warsaw  limestone,  Worthen.    Iowa  Geol.  Surv.,  vol.  i,  p.  192.    1858. 

Carboniferous.    Iowa. 
Warsaw  limestone.  Hall.    Albany  Inst.,  Trans.,  vol.  iv,  pp.  2-3.    1864. 

Carboniferous.     Mississippi  Valley.     Exact  syns.  Second  Archimides  limestone, 
Magnesian  limestone. 
Warsaw  limestone,  Engelmann.    St.  Louis  Acad.  Sci.,  Trans.,  vol.  ii,  p.  189.     1868. 

Lower  Carboniferous.    Illinois. 
Warsaw  beds,  Worthen.    111.  Geol.  Surv.,  vol.  v,  p.  276.    1873. 

Carboniferous.    Illinois:    Included  in  St.  Louis  limestone. 
Warsaw  limestone,  Broadhead.    Mo.  Geol.  Surv.,  Kept.,  1873-74,  p.  184.     1874. 

Carboniferous.    Missouri.    Included  in  St.  Louis  group. 
Warsaw  group,  Miller.    Cin.  Soc.  Nat.  Hist,  Jour.,  vol.  iv.  No.  4,  p.  275.    1881. 

Carboniferous. 
Warsaw  limestone,  Hopkins.    Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  55.    1890. 

Carboniferous.   Arkansas.   Included  in  Lower  Carboniferous.   Exact  syn.  St.  Louis. 
Warsaw,  Keyes.     Geol.  Soc.  Am.,  Bull.,  vol.  ill,  pp.  286,  293,  298.     1892. 

Lower  Carboniferous.    Missouri.    Included  in  St.  Louis  and  Osage  groups. 
Warsaw,  Keyes.    Mo.  Geol.  Surv.,  vol.  iv,  pp.  30,  76.    1894. 

Lower  Carboniferous.    Missouri.    Included  in  Augusta  stage  (part). 
Warsaw,  Keyes.    Mo.  Geol.  Surv.,  vol.  vii,  pt.  ii,  p.  390.    1^4. 

Lower  Carboniferous.    Missouri.     Included  partly  in  St.  Louis  stage,  partly  in 
Augusta  stage. 
Warsaw  formation,  Gordon.    Jour,  of  Geol.,  vol.  iii,  pp.  289-311.     1895. 

Carboniferous.    Iowa. 
Warsaw  shale  and  limestone,  Gordon.    Iowa  Geol.  Surv.,  vol.  iv,  pp.  213-214.    1895. 

Carboniferous.    Iowa. 
Washakie,  Peale.    U.  S.  Geol.  and  Geog.  Surv.  of  Terr. ,  8th  Ann.  Rept. ,  p.  146.   1876. 

Tertiary.    Rocky  Mountains. 
Washakie  beds,  Ball  and  Harris.    U.  S.  Geol.  Surv.,  Bull.  Na  84^  p.  337.    1892. 

Tertiary.    Wyoming. 
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Carboniferuui.    Arkansaa.     Included  in  Appleton  stage. 
r^rtbJiTg  Randatone,  Keith.     U.  8.  Geol.  Sorv.,  Oeol.  Atlas  of  V.  S.,  FoUo  No.  S3. 

18M. 
Carboniferoua.    Tenneesee.    Part,  syn,  WaJden  sandetonc. 
iTartburg  fiandstone,  Keith.    U.  8.  Geol.  Surv..  Geol.  Atlaa  of  U.  8.,  Folio  No.  W. 

laar, 

Carboniferoiii!.     Tennessee.     Part.  syn.  Walden  aandsloiie. 
faabhigtoa  County  gronp,  StevenBon.     2ii  Pa.   Geol.  Surv.,  Kept.  K,  pp.  44-fi6. 

1876. 
Ou-boni/erous.    Penney  I  vania.    Included  in  Upper  Barren  Measures, 
raehington  County  group,  Lesley.     2d  Pa,  (Jool.  Sun-.,  Btpt.,  H',  p.  xxiii,  1877. 
rashingtou  County  group,    D'lnvilliers.  3<I  Pa.  Geol.  Surv.,  Ann.  Kept.,  iSS6, 

pp.  69-CO.     1»87. 
Cerboniferouf.     Pennsylvania.     Included  in  Upper  Banvn  Meacniree. 
/'aehington  shale  and  sandstone,  Simonds.     Ark.  Geol.  Surv.,  1888,  vol.  iv,  pp.  76- 

82,  l.'il.     1888, 
OarboniferoHs.     Arkansae.    Included  in  Lower  Carboniferous. 
roBhinglon  or  High  Bluff  greensaud.  Hill.     Ark.  Geol.  Surv.,  1888,  vol.  ti,  pp.  72- 

75.     1888. 
Cretaceous.     Arkansas.    Included  in  Upper  Arenaceous  beds. 
i!uhington  sandstone.  White.     U.  S.  Geol.  Surv..  Bull.  No.  65,  p.  38.     1S9I. 
Carboniferoue.    Pennsylvania,  We«C  Virginia.     Included  in  Permo-Csrbcniiferotu, 

Dunkard  Creek. 
r>ahington  liineetone,  White.     U,  S.  Geol.  Surv.,  BulL  No.  66,  pp.  35-36.      1801. 
Carboniferooa.     Pennsylvania  and  West  Virginia.     Included  in  Permo-Carbonif- 
,   Dunkard   Creek.      Inchidea   Upper,   Middle,  and   Ixiwer  Wayhinglon 


Washington  gneiss,  Emerson.    U.  S.  Geol.  Snrv.,  Geol.  Atlas  of  U.  S.,  Hawley  eheet 
1802. 
Algonkian.     Maaaachusetts.     Part.  syn.  Stamford  gneiss. 
Washington,  Hill.    Geol,  Soc.  Am.,  Bull.,  vol.  v,  p.  302.     18M. 

Cretaceous.    Texas.    Included  in  Glanconitic  division. 
Washington  shale,  Drake.     Am.  Phil.  Soc.,  Proc.,  vol.  Jtxxvi,  p.  354.     1897. 

Carboniferous.     Indian  Territory.     Included  in  Boston  group  of  Lower  CretAcaous. 
Washington  gneiss,  Emetson.     U.  S.  Geol.  Surv.,  Mon.,  vol.  ixix,  pi.  xxxiv,  p.  20. 
1808. 
Pre-Cambrian.    Massachusetts. 
Washington  gneiss,  Emereon.    U.  8.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  50. 
1808. 
Algonkian.     MassBcbusetts. 
Washington  limestone,  Richardson.    Am.  Assoc.  Adv.  Sci.,  Proc.,  vol,  xlvii,  pp.  295- 
296.     1898. 
Silurian.     Vennont.     Included  in  Trenton. 
Washington  gneiss,  Emerson.     U.  S.  Geol.  Surv.,  Bull.  No.  159,  p.  34.     1899, 

Pre-Cambrian.     Massac  husetla. 
Waidiita limestone,  Shumard.    St.  LouisAcad.  Sci.,  Trans.,  vol.  i,  pp.  683, 586.     1857. 

Cretaceous.     Teaaa. 
Washita  limestone,  Marcou.    Boston  Soc.  Nat.  Hist,  Proc.,  vol.  viii,  1861-62,  p.  89. 
1861. 
Cretaceous.    Texas.    Included  in  Upper  Cretaceous  (Lower  Cretaceous,  accoiding 
to  MitTcoa). 
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Washita  division,  White.    Phil.  Acad.  Nat.  Sci.,  Proc.,  1887,  p.  40.    1887. 

Gretaceoos.    Texas.    Included  in  Comanche  series. 
Washita  division,  Hill.    Ark.  Geol.  Surv.,  1888,  vol.  ii,  pp.  111-113,  179-180.     1888. 

Cretaoeous.    Arkansas.    Included  in  Liower  Cretaceous  or  Comanche  series. 
Washita  division,  Dumhle.  Texas  Geol.  Surv.,  Ist  Ann.  Kept.,  pi.  iii,  pp.  i-li.     1890. 

Cretaceous.    Texas.     Included  in  Comanche  series. 
Washita divndon,  Hill.    Texas  Geol.  Surv.,  Ist  Ann.  Kept.,  pp.  126-130.     1890. 
Cretaoeous.    Texas.     Included  in  Comanche  series.     Includes  Shoal  Creek  lime- 
stone, Exogyra  Arietna  clay,  Washita  or  Fort  Worth  limestone,  Caprotina  beds. 
Washita  division,  Taff.    Texas  Geol.  Surv.,  2d  Ann.  Kept,  pp.  719-732.    1891. 
Cretaceous.    Texas.    Included  in  Lower  Cretaceous.    Includes  Caprotina,  Arietna, 
Makme,  Etholen,  Yucca  Bluff,  Quitman,  and  Mountain  beds. 
Washita  division.  Hill.    Geol.  Soc.  Am.,  Bull.,  vol.  ii,  pp.  503,  515-518.     1891. 
Cretaceous.    Texas.    Includes  Denison  beds,  Fort  Worth  limestone.  Duck  Creek 
limestone,  and  Kiamitia  clays. 
Washita  division.  Hill.    Artesian  Invest.,  Final  Kept.,  pt.  iii,  p.  88,  52d  Cong.,  1st 
sess.,  Ex.  Doc.  41,  pt.  iii.     1892. 
Cretaceous.    Southwest.    Includes  Denison  beds.    Exact  syn.  Indian  Territory 
division. 
Washita  division,  Taff.    Texas  Geol.  Surv.,  3d  Ann.  Kept.,  pp.  276-277.     1892. 
Cretaceous.    Texas.    Includes  Vola  limestone,  Arietna  clay,  Denison,  and  Fort 
Worth. 
Washita,  Dumble  and  Cummins.     Am.  Greol.,  vol.  xii,  p.  310.     1893. 

Cretaceous.    Texas. 
Washita  division,  Taff.    Texas  Geol.  Surv.,  4th  Ann.  Kept.,  pp.  262-283.     1893. 
Cretaceous.    Texas.    Included  in  Lower  Cretaceous.    Includes  Vola  limestone, 
Exogyra  Arietina  clay.  Fort  Worth  limestone,  and  Denison  marl. 
Washita  stage,  Dumble.    Geol.  Soc.  Am.,  Bull.,  vol.  vi,  p.  377.     1895. 

Cretaceous.    Texas.     Included  in  Lower  Cretaceous. 
Wasaonville  limestone.  Bain.    Am.  Geol.,  vol.  xv,  p.  322.     1895. 

Carboniferous.    Iowa.    Included  in  Mississippian  series,  Kinderhook. 
WasBonville  limestone,  Bain.    Iowa  Geol.  Surv.,  vol.  v,  p.  134.     1896. 

Carboniferous.     Iowa.     Included  in  Kinderhook. 
Water  lime,  Gebhard.    Am.  Jour.  Sci.,  Ist  ser.,  pp.  172-177.     1835. 

New  York. 
Water  lime,  Vanuxem.    N.  Y.  Geol.  Sur\\,  3d  Ann.  Rept.,  pp.  272-274.    1839. 

Silurian.    New  York. 
Water-lime  aeries.  Hall.     N.  Y.  Geol.  Surv.,  3d  Ann.  Rept.,  pp.  292,  306.     1839. 

Silurian.    New  York. 
Water-lime  group,  Vanuxem.    Geol.  of  N.  Y.,  pt.  iii,  pp.  110-116.    1842. 
Paleozoic.    New  York.     Included  in  New  York  system.     Indudes  Water-lime 
group.  Hydraulic  limerock.     Part.  syn.  No.  vi,  Pennsylvania  Survey. 
Water-lime  group,  Mather.     Geol.  of  N.  Y.,  pt.  i,  pp.  349-352.     1843. 
Paleozoic.     New  York.     Included  in  Helderberg  division.     Includes  Hydraulic 
limestone.  No.  vi,  Rogers. 
Water-lime  group.  Hall.     Geol.  of  N.  Y. ,  pt.  iv,  4th  Geol.  Dist. ,  pp.  18, 141-143.     1843. 
Paleozoic.    New  York.     Includes  Water-lime  group,  Water-lime  rock  (?).    Ten- 
taculite  limestone. 
Water-lime  group  or  (Manlius  Water  lime),  Owen.     Am.  Jour.  Sci.,  2d  ser.,  vol.  i, 
p.  47.     1846. 
Silurian.    New  York.    Included  in  Helderberg  series  of  the  New  York  system. 
Part  syn.  part  of  No.  vi,  Pennsylvania  Survey. 
^ater  lime,  Cook.    Geol.  of  N.  J.,  pp.  155-157.    1868. 
Siltman.    New  Jersey. 
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Tater  lime,  Winchell.    Ohio  Geol.  Suit.,  vol.  i,  pt  i,  pp.  6»B,  «17,  632,  642.     1873. 
Biliirian.    Ohio. 
IFBt«r  lime,  Gilbert,    Ohio  Geol.  Surv.,  to!,  i,  pL  i,  p.  675,     1873. 

Siliirian.     Ohio. 
Vater  lime,  Newberry.     Ohio  (ieol.  Surv.,  vol.  i,  pt.  i,  p.  135.     1873. 

Silurian.    Ohio. 
Vater  lime,  Newberry.    Ohio  Cleol.  Surv.,  vol.  ii,  p.  1!*3.     1874. 
Silariaa.    Ohio. 
VMer  lime,  Winchell.     Ohio  Oeol.  Surv..  vol.  ii,  pp.  230,  301,  317,  .329,  374.  388,  399. 
1874. 
Bilurian.    Ohio. 
Vater  lime,  Aahburner.     Am.  Phil.  Hoe.  Pnc.,  vol.  xvi,  pp.  Sil),  f-Vt.     Irt77. 

Silurian.     Appalachiau  region.     Exact  syn.  ScoleDt 
?ater  lime  uroup,  Miller.     Gin.  8oc.  Nat.  IlieL,  Jour,,  vol,  iv,  No,  4,  p.  274.      18SI. 
?Ater  limegroup,  TiSony.    8d.,  vol.  ii,  p.  323.    1883. 
Silurian.    Iowa. 
Vftter  lime,  TiHapy.     Am.  Amoc.  Adv.  8ci.,  Proc,  vol.  ssxii,  p,  246.     1884. 

Bilurian.     Iowa, 
fater  lime  group,  Hopkins.     Ark.  Geol.  Surv.,  1890.  vol.  iv,  p.  62.     1890. 
Stliirinn.     Arkanean,     Included  in  Silurian  group.     Part  eyn.  Lower  Helderber);, 
Tater  lime  formation,  Luther.     N,  Y.  State  Geol..  IBtli  Ann.  Kept.,  p.  211.     189». 

Silurian.     New  York. 
Vaterloo  quartiite,  Cbmnberlin.    Geol.  of  Wis.,  vol.  ii,  pp.  262-256.     1877. 

Arch^m,     WiBConain. 
ff'fttBrTiUa  slatfie,  Hitchcotk.     Kept,  on  Geol.  of  Maine,  1861,  p.  232,     1861. 

Lower  Silurian, 
ratts  Creek  bed.  Drake.    Texas  Geol.  Surv,,  4th  Ajin.  Kept.  p.  419.    1893. 
CarltoniferoiiB.     Tcihb.     Included  in  T'iwo  division. 
Waukealia  beds,  Chamberlin.    Geol,  of  Wis.,  vol.  ii,  pp.  357-300.    1877. 

Upper  Silurian.    Wieconein.     Included  in  Niagara. 
Waukesha  beds,  Chamberiin.    Oeol.  of  Wis,,  vol.  i,  p.  187.     1883. 

Silurian.    Wisconsin.     Included  in  Niagara, 
Waveily  sandetone  seriee,  Mather.    Am.  Jour.  Sci.,  Ist  eer.,  vol.  xxxiv,  p.  356. 
1838.. 
Ohio.  I 

Waverly  sandstone  series,  Brigge.    Ohio  Geol.  Surv.,  Ist  Ann.  Rept.,  by  W.  W. 
Mather,  p.  79.    1838. 
Corboniferous.     Ohio. 
Waverly  sandgtone,  Owen,    Geol.  Reconn.  Indiana,  2d  Rept,  1838,  pp.  37.  44.     1839. 
Waverly  rock,  Owen.    Geol.  Reconn.  Indiana,  Rept,  1838,  pL  ii,  p,  59.     1859. 
Carboniferous.    Ohio.    Exact  syn.  Soft  freestone  of  the  knobs  (Knob-stone  group) 
of  Indiana. 
Waverly  group,  Newberry.    Ohio  Geol.  Surv.,  Rept  Pk«.,  1869,  p.  28.     1870. 
CarboniferouB.    Ohio.    Includes  Cuyahoga  ehale,  Berea  grit,  Bedford  shale,  and 
Cleveland  shale. 
Waverly  sandstone,  Newberry.    Ohio  Geol.  Surv..  Bept.  Prog.,  1869,  p.  21.     1870. 

Carboniferous.     Ohio. 
Waveriy  black  slate.  Andrews.    Ohio  Geol.  Surv.,  Rept  Prt^.,  1869,  p.  66.     1870. 

Ohio. 
Waverly  sandstones,  Andrews.    Ohio  Geol.  Sorv.,  Rept  Prog.,  1869,  pp.  61,  65. 
1870. 
Ohio. 
Waverly  Sandstone  group,  Andrews.    Ohio  Geol.  Surv.,  Rept  Prog.,  1870,  p.  59. 
18TL 
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Waverly  sandstone,  Andrews.    Ohio  Geol.  Surv.,  Rept.,  1869,  p.  67.    1871. 

Ohio. 
Waverly  group,  Read.     Ohio  Geol.  Surv.,  Rept.  Prog.,  1870,  p.  474.     1871. 

Ohio. 
Waverly  group,  Newberry.    Ohio  Geol.  Surv.,  Rept,  1869,  p.  21.     1871. 
Carboniferous.    Ohio.    Includes  Cuyahoga  shale,  Berea  grit,  Bedford  shale,  and 
Cleveland  shale. 
Waverly,  Andrews.    Ohio  Geol.  Surv.,  vol.  i,  pt  i,  p.  345.     1873. 

Carboniferous.    Ohio. 
Waverly,  Newberry.    Ohio  Geol.  Surv.,  vol.  i,  pt.  i,  pp.  185,  208.     1873. 
Carboniferous.     Ohio.     Includes  Cuyahoga  shale,  Berea  grit,  and  Bedford  and 
Cleveland  shales. 
Waverly,  Newberry.    Ohio  Geol.  Surv.,  vol.  ii,  pp.  84-99.     1874. 
Carboniferous.    Ohio.    Included  in  Liower  Carboniferous.    Includes  Cuyahoga 
shale,  Berea  grit,  Bedford  shale  and  Cleveland  shale. 
Waverly,  Andrews.    Ohio  Greol.  Surv.,  vol.  ii,  pp.  589,  593.     1874. 

Carboniferous.    Ohio. 
Waverly,  Orton.    Ohio  Geol.  Surv.,  vol.  ii,  pp.  618,  6*8.     1874. 

Carboniferous.    Ohio.    Included  in  Subcarboniferous. 
Waverly  group,  Rominger.    Mich.  Geol.  Surv.,  vol.  iii,  pt.  i,  p.  69.     1876. 
Carboniferous.    Michigan.     Includes  Winchells,  Marshall  group,  and  part  of  his 
Huron  group.     Exact  syn.  Waverly  group  of  Ohio. 
Waverly,  Shaler.     Ky.  Geol.  Surv.,  new  ser.,  vol.  iii,  pp.  175-178.     1877. 

Carboniferous.     Kentucky.     Exact  syn.  Siliceous  group. 
Waverly  group,  Hicks.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xvi,  pp.  216-224.     1878. 
Carboniferous.    Ohio.     Includes  Licking  shales,  Black  Hand  conglomerate,  Gran- 
ville beds.  Raccoon  shales,  Kunbury  slate,  etc. 
Waverly  conglomerate.  Read.     Ohio  Geol.  Surv.,  vol.  iii,  pp.  317,  337,  523,  546,816. 
1878. 
Carboniferous.    Ohio. 
Waverly,  Hodge.    Ohio  Geol.  Surv.,  vol.  iii,  p.  564.     1878. 

Carboniferous.    Ohio. 
Waverly,  Orton.    Ohio  Geol.  Surv.,  vol.  iii,  p.  ...8.     1878. 

Carboniferous.    Ohio. 
Waverly,  "Newberry.    Ohio  Geol.  Sur^^,  vol.  iii,  pp.  19,  763.     1878. 

Carboniferous.    Ohio. 
Waverly,  Orton.     Am.  Jour.  Sci.,  3d  ser.,  vol.  xviii,  pp.  138-139.     1879. 

Carboniferous.    Ohio. 
Waverly,  Orton.    Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xxx,  pp.  167-174.     1882. 
Carboniferous.     Ohio.     Included  in  Subcarboniferous.     Includes  Bedford  shale, 
Berea  grit,  Berea  shale=Waverly  black  shale,  Cuyahoga  shale,  Logan  group, 
and  Maxville  limestone. 
Waverly,  Hall.     Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xxxiii,  pt.  ii,  p.  419.     1885. 

Carboniferous.    New  York  and  Pennsylvania. 
Waverly  series,  Orton.    Ohio  Geol.  Surv.,  Prelim.  Rept.  Petroleum  and  Inflammable 
Gas,  p.  24.     1886. 
Ohio.     Includes  Logan  series,  Cuyahoga  shale,  Berea  shale,  Berea  grit,  and  Bedford 
shale. 
Waverly  group,  Herrick.     Denison  Univ.  Sci.  Lab.,  Bull.,  vol.  ii,  p.  7.     1887. 

Ohio. 
Waverly  group,  Orton.    Ohio  Geol.  Surv.,  Rept.,  vol.  vi,  pp.  3, 33.    1888. 

Carboniferous.    Ohio.    Includes  Logan  group,  Cuyahoga  shale,  Berea  shale,  Berea 
grit,  and  Bedford  shale. 
M^averly  gnmp,  Herrick.    Denison  Univ.  Sci .  Lab. ,  Bull. , vol.  iii,  pp.  \^,2a,\^\,  Y^J^, 
Ohio. 
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;  Waverlj- group,  H«rrick.     Deuieon  Univ.Bci.Iah.,  Bull.,  vol,  !v,  p. 87.     1888. 
Ohio.     Iiiclnde*  CuyBlioga  or  Wavwly  series,  and  Berea  or  Trftnaition  aeries. 
Waverly  shale,  Herripk.     Deniaon  Univ. Sci.  Lab.,  Bull.,  vol.iv.p.  106.     1888. 
,      Ohio,     Included  in  Berea  or  Traniition  eeriee. 
Waverly  group,  MUIer.     N.  A.Geol.and  Pal,,  p.tW.     1889. 
I  Waverly,  Heimk,    Am.  (Jeol.,  vol.  iii,  pp.  fl4-99.     1889. 

Curboniferoue.      Ohio,      Includea   Subcarboniieroua   liine«<lon<'    (Burlington   luiil 
Keokuk),  Kinderhook,  and  Chemung  in  part. 
Waverly,  Vog<le8.     N.  Y.Acad.  Sci.,  Annals,  vol.iv.p.  71.     1R89, 
Carboniferona.     .MiBBJaaippi  Valley.    Includes  Chouteau  liniestnnee  and   Veniic- 
ular  Huidetune.    Exact  syn.  Kinderhook  group, 
Waverly  Kroup,  Cooj>er,     Denison  Tniv,  Sci.  lab..  Bull.,  vol,  v,  p.  24.     1890. 
Ohio.     Ineliidefi  Bedfoni  slialc,  Bereagrit,  Lower  Bercaehale,  Cuyahoga  ahale,  vU: 
'  Waverly  group,  Orton.    Ohiorieol.  Surv.,  3d  Organization,  let.  Ann,  Kept.,  pp.  33— J2. 
1R90. 
CarboniferoiiH.     Ohio.     Includen  Bedford  shale,  Bituji  gritaoii  shall",  CnyahnKtt 
shale,  and  Logau  group, 
.  Waverly,  Williams.     U.  8.  Geol.  Surv.,  Bull.  No.  80,  p.  173.     IKfil. 
CarboniferouF. 
Waverly  shale  and  Mudatone,  KuUivan.     Ky,  tteol,  Hurv.  (Proctor),  Geol.  of  .Tackwin 
and  RockcMtle  Coo.,  1891. 
Carboniferous.     Kentucky. 
'Waveriy  group,  Orton.     Ohio.     Geol.  8urv.,   vol.   vii,   pp.  4,26.     1893.     Includes 
Logan  group,  Cuyahoga  shale,  Berea  ahale,  Berea  grit,  and  Bedford  ahale. 
Carboniferous.     Ohio. 
'  Waverly,  I^ley.    2d  Pa.  Geol.  Sur\',,  Final  Kept,,  vol.  iii,  pt.  i,  pp,  1779-I7WI. 
1895, 
Carlson ifemus.     Pennflvlvania.     Included  in  No.  x.  Pooono. 
Waverly  shale,  Campbell.    U.  S,  Geol.  Surv.,  Geol.  Atlas  ot  U,  S.,  Folioa  Nob.  46,  47, 
1898. 
Carboniferous.    Kentucky.    Included  in  Mississippian  eeriee. 
Waverly  formation,  Campbell.     U.  S.  Geol.  Surv.,  Geol.  Atlaa  of  U.  S„  FoUo  No.  53. 
1899. 
Carboniferous.  Tennessee.   Includeil  in  Miffils^ippian  series.   Part,  syn.  Fort  Payne 

Waveriy  group,  Weller.    8t  Louis  Acad.  Sci.,  Trans.,  vol.  ix,  p.  49.    1890. 

Carboniferous.    Ohio. 
WayneBbuTghmestone,  D'lnvilliers.  2dPa.  Geol, Surv.,  Ann.  Kept. ,1886,  pp. 71-73. 
1887. 

Carboniferous.    Pennsylvania.    Included  in  Upper  Productive  Measures. 
Waynesburg  sandstone,  Lovejoy.    Ohio  Geol.  Surv.,  vol.  vi,  pp.  627,  636.     1888. 

Carboniferous.     Ohio. 
Waynesburg  aandstone,  White,     U.  S.  Geol.  Surv.,  Bull.  No.  65,  p,  40.     1881. 

Carboniferous,     Pennsylvania,  West  Viiyinia.    Included  in  Permo-Oarboniferoiis, 
Dunkard  Creek  series. 
Waynesburg  limestone.  White.    U.  S.  Geol.  Surv.,  Bull.  No,  66,  p.  68.    1891. 

Carboniferous.     Pennsylvania,  West  Virginia.     Included  in  Upper  Coal  Measures, 
Monongahela  River  series. 
Waynesburg  sandstone,  White.    Geol.  Soc.  Am,,  Bull.,  vol.  iii,  p.  189.     1892. 

Upper  Carboniferous.     West  Virginia.     Included  in  Upper  Coai  Measures. 
Wealden,  Uhler.    Johns  Hopkins  Univ.  Circs,,  No.  21,  p.  63.    1883. 

Jurassic.     Maryland. 
Webb  Bluff,  Dumble.     Geol.  Soc.  Am.,  Bull.,  vol.  iii,  p.  230.     1892. 

Tertiary.     Texas.     Included  in  Eot-ene. 
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Webberville  formation,  Hill  an<l  Vaughaii.     V.  S.  Geol.  Surv'.,  18tli  Aim.  Rept., 
pt.  ii,  p.  241.     1898. 

Cretacec)u«.     Texan.     IndiKUnl  in  Montana  division  of  (tuif  K?riet«. 
Weber  qiiartzite,  King.     Am.  Jour.  Sci.,  ;W  Her.,  vol.  xi,  p.  480.     1876. 

Garboniferou8.    Nevada. 
Weber  quartzite,  Emmons.     IT.  S.  (iec^i.  Kk\A.  of  40th  Pamllol,  vol.  ii,  p.  348  ot  setj. 
1877. 

Carboniferous.     Utah.     Included  in  lJpiK.»r  CarlMmiferoiis. 
Weber  quartzite,  King.     U.  S.  Expl.  of  40th  Parallt^l,  vol.  i,  pp.  127-248.     1878. 

CSarboniferous.    Utah,  Neva<la. 
Weber  quartzite,  White.      U.  S.  (Jeol.  and  (ieog.  Surv.  oi  Terr.,  lOth  Ann.   Kept., 
p.  23.     1878. 

Carboniferous.    Utah. 
Weber  grit,  Emmons.     U.  S.  Geol.  Surv.,  2d  Ann.  Ropt.,  p.  21W.     1882. 

Carboniferous.    Colorado. 
Weber  conglomerate,  Hague.     U.  S.  (um>1.  Surv.,  3d  Ann.  Kept.,  pp.  253,  270.     1883. 

Carboniferous.     Nevada. 
AVeber,  Emmons.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xii,  j).  67.     188<>. 

Carboniferous.    Colorado. 
Weber  conglomerate,  Hague.     V.  S.  Geol.  Surv.,  Mon.,  vol.  xx,  p.  91.     1892. 

Carboniferous.     Xevada. 
Weber,  Eldridge.     U.  S.  Geol.  Surv.,  (Jeol.  Atla«  of  U.  S.,  Folio  No.  S).     1894. 

Carboniferous.     Colorado. 
Weber  formation,  Emmons.     U.  S.  Geol.  Surv.,  (Jeol.  Atlas  of  U.  S.,  Folio  No.  48. 
1898. 

Carboniferous.     Colorado. 
Weber  fonnation,  Si>urr.     V.  S.  Cteol.  Surv.,  Mon.,  vol.  xxxi,  pp.  ;^0-33.     1898. 

Carbcmiferous.     (^olora<lo. 
Weisner quartzite,  Hayes.     (rtHil.  Sor.  Am.,  Hull.,  vol.  ii,  p.  143.     18tK). 

Cambrian  (?).     Tennensee.     Part,  syn,  Chilhowee  (?). 
Weisner  quartzite.  Smith.     Ala.  (Jeol.  Surv.,  Kept,  on  ('ahaha  (H>al  field,  p.   149. 
1890. 

Cambrian.     Alalmina. 
Weisner,  Walcott.     U.  S.  Geol.  Surv.,  Bull.  No.  si,  p.  251.     1891. 

Cambrian.     Appalachian  region. 
Weisner  formation,  Hayes.     Geol.  Sor.  Am.,  Bull.,  vol.  v,  p.  468.     1894. 

Cambrian.     (Georgia. 
Weisner  sandstone,  McCalley,     Ala.  Geol.  Surv.,   Kept,  on  Valley  ^egion^?,  pt.  ii, 
pp.  :i8-39,  484,  509-512,  542-575,  674-()92,  754-765,  815-817.     1897. 

Cambrian.     Alabama.     F^xact  syn.  Chilhowee  sandstone, 
Welch  formation,  CamplR^lI.     !'.  S.  Gi*ol.  Surv.,  Geol.  Atlas  of  V.  S.,  F<jlio  No.  44. 
1897. 

Carboniferous.     Virginia,  West  Virginia.     Part.  syns.  No,  xii,  Great  ('onglonuTate 
of  Rogers. 
Well  rock  series.  Swallow.     Kan.  (Jeol.  Surv.,  Prelim.  Ki']>t.,  pp.  21-22,  47.     186(5. 

Carlxiniferous.     Kansas. 
Wellesley  formation,  Brooks.     U.S.  G(.»ol.  Surv.,  20th  .\nii.  Ki'pt.,  pt.  vii,  pp.  470- 
472,  479.     1900. 

Devonian  or  CarlK^niferous.     Alaska. 
Wellington  shale,  Cragin.     Washburn  ('<»ll.  I^b.   Nat.   Hist.,  l»nll.,  vol.  i,  No,  3, 
pp.  85-86.     1885. 

Pleistocene.     Kansas.     Kxai.'t  syn.  Chanipiain. 
Wellington  shale,  Cragin.     Kansas  City  Kev.,  vol.  viii,  pp.  678-682.     1885. 

Pleistocene.     Kansas.     Exact  syn.  Champlain. 
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WellinKtou  slinliw,  Crvidii.     tVtl'i-  Colleie.  Slud.,  vol.  vi.  pp.  »,  16.     ISBfl. 
fprriiiftn.     Kannw.     IncliulHil  in  Big  Biui-  suriea.     Exnrt  eyiw.  Gmy  h«Mi»  or  Gray 

Wctlinijloii  lormaUon,  I>ro«wr.     Kan.  I'liiv.  <)(wl.  Surv,,  vol.  ii.  pp.  «7-«8,     1897. 

C'arlKiniferouB.     Kaiisw.     Inrliidwl  in  I'emiiDn.     InaliiHra  WelliiigtoD  shales. 
Vest  Elk  bren-ia,  CroHH.     U.  8.  Geo).  Surv,,  Ctrol.  Allwnf  U.  S.,  Koliu  No.  B.     li«M. 

Tfrtiary.     t'nliireijo. 
West  Fork  serien,  Rchrailcr.     IF.  S.  (ipol.Surv.,  21bI  Ann.  R«pL,  pt-  ii,  p.  475.      l«»i. 

IieviHiinii  (?).     .MuBfca. 
West  Franklm  liitinitnnt!,  ColJett.     Indiana  Dept.  G«nl.  wwl  Nul.  Hist.,  I3tli  Ann. 
Rept..  tor  IKSli,  p.  61.     IWI4. 

Cartionifeniiui.     Iniliaua.     K»ai't  uyn.  CHrtlia^e  liuiratun*^  (?). 
Teat  Jeffereon  miidHlone.  Urton.     Ohio  Cieol.  Kurv.,  vnl.  vi.  pp.  4,  20.     18S>i- 

Devonian.    Oliio. 
yftnl  JpfferaoD  sandatont>,  Urton.     OhioOeol.  Surv..3ii()riwui)i»lion.  Isl  Ann,  Etept., 
p.  23.     1890. 

Devonian,     Ohio.     Indli'Ipil  in  Upper  Helderlwrif. 
>ifmt  JeBeiwiu  eaudBtouu,  Orluu.     Ohio  Gool.  Surv.,  vul.  vii.  pp.  4,  IS.     IHH:!. 

Devonian.     Ohio. 
irMt  TTnion  linii«tone,  Orton.     Ohio  Geoi.  Snrv.,  lte[.t,.  11<70.  pp.  in.  inn.     I«;i. 

Silurian.     Ohio.     Iih'IuiIihI  In  Niagara  Reries. 
JVcflt  Union,  Orton.     Ohio  (ieol.  Surx.,  vol.  ii,  p.  H70.     1HT4. 

Siliman.    Ohiu.     Ini-ludtnl  in  Niagara. 
(Veet  Union  lietla,  Fu«iKt«.     DouisoD  Univ.  Syi.  i*h.,  liull.,  vnl.  iii,  p.  «.      lusfi, 

Ohio. 
W«etera  sandetoni<,  Winthell.     Minn.  Geol.and  Tint.  UIhI.  Hurv..  Final  lii-pt.  vol.  iv. 
p.  1.^.     1889. 

Cmiihrmn.     .Minncaota. 
Western  Valley  gravel,  Safford.    Am.  Jour.  ISoi.,  2<1  Ber.,vol.  xxzvii,  p.  300.     18&1. 

Recent.     Tennc»wee. 
WeatervUIe  limeHtunt.-.  Itain.     Am.  Jonr.  ticl,  4tli  sit.,  vol.  v,  pp.  437,  439,     ISm. 

Carboniferous.     Miwouri.     Induded  inCarboniferoiis(Mi8tK)UriBn  series),  Bethany 
limestone. 
Westfleld  serpentine,  Kmerson.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xiix,  p.  92.     1898. 

Silurian.     MassadiuxettH,     Indudeil  in  Chester  ainphiliolitet*. 
Weston  limestone,  Gallapir.     Mo.  Geol.  Snrv.,  Bien.  Kept.,  p.  52.     1898. 

Upper  Carboniferous.     Missouri.     Induded  in  Uinx'r  i'-unl  Measures. 
Weatville  tonuation,  Ami.  Can.  Ree.  Sci.,  vol.  viii,  pp.  162-163,  1900. 

Carboniferous.     Cana<la. 
Weverton  sandstone,  Wiilinins  and  Clark.    Maryland;  Its  Keaources,  Industries, 
and  InsUlulions,  p.  68.     1893. 

( '«mbrian.     Maryland. 
Weverton  mndstone,  Keith.     U.  S.  Geol,  Surv.,  I4th  Ann,  Rept,  pt.  ii,  p.  329.     1894. 

Cambrian.     Maryland,  Virginia. 
Weverton  sandstone,  Keith.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  a.  Folio  No.  H). 
1894. 

Cambrian.     Virginia,  Maryland,  West  Virginia, 
Weverton  formation,  Clark.     Md.  Geol,  Surv.,  vol.  i,  pp.  157,  177.     1887. 

Cambrian.    Maryland. 
Wewe  slate.  Van  Hiseand  Bayley.    U.  S.  (ieol.  Surv.,  ISth  Ann.  Rept,  p.  530.     1895. 

Algonkian,     Lake  Superior  region.     Induded  in  Lower  Marquette  series. 
Wewe  slate,  Van  Hise.     U.  8.  Geol,  Surv.,  Mon.,  vol.  xivili,  pp.  256-281.     1887. 

AJgonkiim.     Michigan.    Included  in  Lower  Manjuette  seriee. 
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WeyquoMiae  series,  Shaler.     U.  S.  Geol.  8arv.,  7th  Ann.  Rept,  p.  340.     1888. 

Tprtiary  (?).    MassachusettB. 
Wliately  bed,  Emerson.    U.  S.  Geol.  Surv.,  Mon.,  vol.  xxix,  p.  190.     1898. 

Silurian.    Massachusetts.    Included  in  Conway  schists. 
White  limestone,  Tuomey.    Am.  Jour.  Sci.,  2d  ser.,  vol.  xi,  pp.  390-^94.    1851. 

Eocene.    Florida.    Exact  syns.  Orbitolite  or  Numniulite  limestone. 
White  limestone,  Winchell.     Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  x,  p.  84.     1856. 

Tertiary.    Alabama.     Included  in  Upper  Eocene. 
White  Cliff,  Powell.     U.  S.  Geog.  and  Geol.  Surv.,  Geol.  of  Uinta  Mts.,  pp.  41, 51, 151. 
1876. 

Juratrias.     Utah. 
White  limestone,  Newberry.     Ohio  Geol.  Surv.,  vol.  iii,  p.  797.     1878. 

Carboniferous.     Ohio.     Included  in  Coal  Measures. 
White  limestone,  Emmons.     U.  S.  Geol.  Surv.,  2d  Ann.  Kept.,  p.  216.     1882. 

Silurian.    Colorado. 
White  limestone,  Heilprin.     Phil.  Acad.  Nat.  Sci.,  Jour.,  vol.  ix,  pp.  141-143.    1884. 

Tertiary.     Alabama.     Part.  syns.  JUcksonian  and  Vicksburg. 
White  limestone,  Emmons.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xii,  p.  60.     1886. 

Silurian.    Colorado. 
White  limestone,  Aldrich.     Ala.  Geol.  Sur\\,  Bull.  No.  1,  p.  42.     1886. 

Tertiary.    Alabama. 
White  limestone.  Smith.     Ala.  Geol.  Surv.,  Bull.  No.  1,  p.  7.     1886, 

Tertiary.     Alabama. 
White  limestone.  Smith  and  Johnson.      U.  S.  Geol.  Surv.,  Bull.  No.  43,  pp.  15,  18, 
19.     1887. 

Eocene  Tertiary.     Alal)ama.     Included  in  Upper  Eocene.     Includes  Vicksbui^, 
Red  Bluff,  Jackson,  and  Coral  limestone. 
White  Cliff  chalk.  Hill.     Ark.  Geol.  Surv.,  1888,  vol.  ii,  pi).  87-89.     1888. 

Cretaceous.     Arkansas.     Included  in  Chalky  marl  IhhIh.     Part.  syns.  Austin  lime- 
stone, Dallas  limestonp,  Niobrara  beds. 
White  limestone  series,  Spencer.     Ga.  Geol.  Surv.,  Int  Kept.  Prog.,  p.  53.     1891. 

Tertiary.    Georgia.     Included  in  Eocene. 
White  limestone,  Clark.     U.  S.  Geol.  Surv.,  Bull.  No.  aS,  p.  58.     1891. 

Tertiary.    Alabama.     Included  in  Eocene.     Includes  Coral  limestone,  Vicksburg, 
and  Jackson. 
White  limestone,  Nason.     N.  J.  State  Geol.,  Ann.  Rej)!.,  1890,  pp.  25-50.     1891. 

Cambrian.    New  Jersey. 
White  limestone,  Nason.     Am.  (reol.,  vol.  vii,  p.  241;  vol.  viii,  p.  166.     1891. 

Post-Archean.     New  Jersev. 
VVhite  limestone  series,  Langdon.     (la.  tieol.  Surv.,  Ist  Rept.  Prog.,  p.  97.     1891. 

Tertiary.    Georgia. 
White  Clay,  Leverett.    Am.  Geol.,  vol.  x,  {>.  18.     1892. 

Pleistocene.    Ohio  Valley. 
White  limestone,  Smith.     Ala.  Geol.  Surv.,  Bull.  No.  2,  pp.  53,  m.     1892. 

Tertiary.    Alabama. 
White  Cliff,  Hill.     Geol.  Soc.  Am.,  Bull.,  vol.  v,  p.  'M)2.     1894. 

Cretaceous.    Indian  Terr.,  Texan.     Included  in  Glauconitic  division. 
White  limestone,  Nason.    Am.  (teol.,  vol.  xiv,  pp.  154,  161.     1894. 

Cambrian.    New  Jersey. 
VVhite  limestone,  Smith,  Johnson  and  I^ngdon.     Ala.  Geol.  Surv.,  (leol.  of  CoaMtal 
Plain  of  Ala.,  pp.  107,  232,  376,  492,  495.     1894. 

Tertiary.     Alabama.     Included  in  FAx;ene.    IncludeH  Vicksburg,  Jackson,  and  Red 
Bluff  groups. 
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fhite  lirae»rt.inf,  Wi-lgatw.     N.  J.  Tteol.  Snrv.,  Itopt,  181IS,  y.]..  :til-on.      ISiHi.  I 

Arciietin.     New  Ji-repy,  I 

rwte  Bluff  niuH,  Dttl'l.     U.  S.  Geol.  Surv..  18th  Ami.  Rt-pt,,  pi.  ii.  p.  »43.     ItW. 
Tertiary.     ArkaDsas.     Included  in  Claiboniiaii  HU)p>,  Kiiccni'. 

niite  fountain  n^Heo,  mtchcork.      N.  II.  F^Utt)  (^vol.,  Kept,  1K7(),   |>.  00.     18TI. 
Eowjic.     New  Haiiipehirc. 
iThit*  Mountain  series,  HiWlii-iK'b.     N-  II.  Slato  liwl.,  K.-pl.  for  1872,  pp.   12-111. 

1873. 
BoKoic.     New  Hampehire. 

fidXe  Mountain  Meriw,  Kitchcitk.     Geol.  i.f  N.  H.,  ^t.  i,  \:  .i2:!.      I»74. 
Eoioic.     New  Hampshire. 

rhite  Oak  Koimtaiii  sandstone,  ttaBonl.     tkvl.  <•!  Tt^nn.,  ]i|i.  ^nm-SOJ.      ISBH. 
Silurian.     Tunncesee.     Ini-luilnl  in  Nii^^ni  uruiip. 
i^hitf  Oak  Mimutain  niiidstonc,  KiUebrew  and  Suffonl,     10*.  <-i  Ti.-nii..  pp.  :)7-3». 

1874. 
Sthiriun.     Tenntieee.     Included  in  Niagara  jit^riuil. 
rfhite  Pine  whale,  HuBue.     IT.  B.  IJeol.  Surv.,  M  Aiui.  lit-pl..  pp.  i'.a,  2tMl-afJ. 
1863. 
Devonian.     Nevada. 
White  Pine  Bhale,  Hi«rue.     I'.  S.  Geol,  Kurv.,  Mon.,  vol.  x\.  p.  tW.     18»'^, 

Devonian,     Nevada. 
White  Prairie  d'Ane  clay,  Hill.     Ark.  Geol.  Surv.,  I»tl8,  vol.  ii,  p.  1i3.      I8tw. 

Piijit -Tertiary.     Arkatisag. 
White  BJrer  )<roup,  Meek  and  Haydeu.     I'hil.   Acail.  NaL  Sci.,   Proc.,  vol.  ilii, 
pp.  4;«.  4M.     1«62. 
Tpniary.     Nebraska.    l^xai;t  syn.  Miocene. 
White  Kiver  l>eHH,  Hayden.     Am.  Phil.  Sne.,  Trarm.,  new  ser.,  vol.  xii,  p.  1  el  n-i- 
Iti03. 
Tertiary,     North  went. 
White  River,  Hayden,     Phil.  Acad.  Nat,  ScL,  .lour.,  vpl.  vii,  pp.  12-l:{.      1»69. 

Tertiary.      Dakota  and  Nehni:4ka.     Kxail  syn.  Miocene. 
White  River,  Ilaydeii.     U.  S,  Geol,  Surv.  ..f  Wyoniing,  Rept,,  p.  93,      1S7I. 

Tertiary.     Included  in  Mion-ni?. 
While  River,  Hayden.     U.  S.  <Jeol.  Surv.  of  Terr.,  lMt-.1d  Ami.  Reple.,  i>p.  56,58,  l!*^. 
1873. 
Tertiary, 
White  River  group.   Meek.     IT.  8.  (ieoi.  and  Geog.  Wiirv.  of  Terr.,   Mon.,   vol.  i^F 
pp.  Ui-lsiv.     1870. 
Tertiary. 
While  River,  Peale.     U.  S.  Geol.  and  Geog.  Surv.  of  Terr.,  Hth  Ann.  RepU,  p,  IS"' 
1876. 
Tertiary, 
White  River.  HaKue.     1'.  S.  <ieol.  Kspl.  of  40th  Parallel,  vol.  ii,  pp.  ftV-fli.     I**'' 

Tertiary.     Wyoming.     Indudeii  in  Miocene. 
White  Hiver,  King.     I'.  S.  Kxpl.  of  40th  l-arallel,  vol.  i,  p.  408.     1878. 

Tertiary,     Colorarlo.     Incluiled  in  Miocene. 
White  Kivcr  fonnatiuu,  Coi>e,     (',  .S.  Geol.  and  (ie<^.  Surv,  of  Terr.,  Mon.,  vnl,  iii^ 
I>p.  13-1(1.     IKSl. 
TeHiary. 
White  Itiver,  Dall  and  Harris,     U.  S.  Geol.  Surv.,  Bull.  No.  84,  p.  288.      ISiffi. 

Tertiary.     DakotaB. 
White RiverHedimenL-,\VortmaJi.    Am.  Mu^.  Nat.  Hist.,  Bull.,  vol.  v,  1893,  pi).i»-Vll6- 
J  893. 
/>iH'cr  Miocene.     S.jtith  Dakota.      Includes  Tilanolherium   UsIb,  Areodon  1*^"' 
iind  Protovems  Ijcda- 
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White  River,  Scott.    Geol.  So<-.  Am.,  Bull.,  vol.  v,  p.  595.     1894. 

Tertian'.     Nebraska.     Part.  syn.  Oliyfocene. 
White  River  limestone,  Keyei?.     Mo.  (xeol.  8ur\'.,  vol.  vi,  p.  3«S1.     1894. 

Cambrian.    Missouri,     liu'hided  in  Ozark  serien.     Includes  Joachim  limestone, 
Crystal  City  sandstone,  Potosi  limestone,  St.  Joseph  limestone,  La  Motte  sand- 
stone, and  Iron  Mountain  conglomerate.     Part.  syn.  Gasconade  limestone. 
White  River,  Matthew.     Am.  Nat.,  vol.  xxxiii,  pp.  403-408.     1899. 

Tertiary.     Kansas,  Nebniska,  and  Colorado. 
Wliite  Sand,  Winchell.     Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  x,  p.  90.     185<]. 

Cretaceous.     Alabama.     Include<i  in  Upper  Cretaceous. 
WMte  Silt  formation,  l)aws<3n.    Can.  (lool.  Snrv.,  new  ser.,  vol.  vii,  p.  283B.    1896. 

Pleistocene.     British  Columbia. 
Whitmores  Perry  be<l,  Kmerson.    U.  S.  (leol.  Surv.,  Mon.,  vol.  xxix,  j).  190.    1898. 

Silurian.     Massachusetts'.     Included  in  Conway  schints. 
Whitsett  limestone  lentils,  Diller.     U.  S.  Geol.  Surv.,  (leol.  Atlas  of  IJ.  S.,  Foli.i 
No.  49.     1898. 

Cretaceous.    Oregon. 
Wichita  beds,  Dumble.    Texas  Geol.  Surv.,  Ist  Ann.  Rept.,  i»I.  iii,  p.  Ixix.    1890. 

Permo-Carboniferous.     Texas. 
Wichita  beds,  Cummins.     Texas  Geol.  Surv.,  Ist  Ann.  Rept.,  pp.  187-188.     1890. 

Permo-Carboniferous.     Texas.     Included  in  Permian. 
Wichita  beds,  Cummins.     Texas  Geol.  Surv.,  2d  Ann,  Rept.,  pp.  4(X)-401.     1891.  • 

Carboniferous.    Texas.     Include*!  in  Permian. 
Wichita,  White.     Geol.  Soc.  Am.  Bull.,  vol.  iii,  p.  217.     1892. 

Permian.    Texas.     Part.  syn.  Dunkard  Creek. 
Wichita  division,  Cummins.     Texa.sGeol.  Surv.,  4th  Ann.  Rept.,  pp.  224-226.    1893. 

Carboniferous.     Texas.     Included  in  Permian. 
Wichita  division,  Cummins.     Texas  Acad.  Sim.,  Trans.,  vol.  ii,  no.  1,  p.  97.     1897. 

Permian.     Texas.     Exact  8yn.  Albany  division. 
Wilbargrer  Creek  be<l,  Draki«.     Texas  Geol.  Surv.,  4th  Ann.  Rept,  p.  384.     1893. 

Carboniferous.     Texas.     Included  in  Strawn  division. 
WUbur  Tuff  lentil,  Diller.    .U.  S.  (ieol.  Surv.,  Geol.  Atlas  (»f  V.  S.,  Folio  No.  49. 
1898. 

Tertiary.     Oregon.     ln(!lude<l  in  E<K'ene. 
Wild-cat  Mountain  conglomerate,  Norwo(Kl.     Ky.  (^eol.  Surv.,  new  ser.,  vol.  ii,  i>p. 
240-243.     1877. 

Carboniferous.     Kentuckv. 
Wildcat  series,  Lawson.     Univ.  of   Cat,  Deft  of  Geol.,  Bull.,  vol.  i,  pp.  241-272. 
1894. 

Pliocene.     California. 
BlTilliite  slate,  Walcott     (leol.  Soc.  Am.,  Bull.,  vol.  v,  p.  196.     1894. 

Archean(?).     Tennessee.     Included  in  Ocoee(?). 
Vilhite  slate,  Hayes.     T.  S.  (tcoI.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  20.     1895. 

Algonkian(?).     Tennessee.     lnclude<l  in  Ocoee  series, 
Vilhite  slate,  Keith.    U.  S.  ( ieol.  Surv.,  Geol.  Atlas  of  V,  S.,  Folios  Nos.  16, 25.    1S95, 
1896. 

Tennessee,  North  Carolina,     Includeil  in  Ocoee  group. 
KTillard  shale,  Bee<le.     Kan.  Acad.  Sci.,  Trans.,  vol.  xv,  p.  31.     1898. 

Carboniferous.     Kansas. 
yilliaTfiBport  sandstone,  Gorby.     Indiana  Dept.  Geol.  and  Nat  Hist.,  15th  Ann. 
Rept.,  1886,  p.  86.     1886. 

Indiana. . 
arillow  Creek  series,  Dawson.     Can.  Geol.  Surv.,  Rept,  1880-81-82,  p.  5B.     1883. 

Laramie.    Canada. 
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"WUInw  Creek  bode,  DaWBon.     Can.  Geol.  Hvrv.,  RepL,  1882-83-M,  pp.  :J7C.  56C-67C, 
83C-MC.  65C'-6eC.  78C,  1120-1140.     IWUi. 
Lammie.     Canada. 
Willow  Crt^k  beds,  K^ldriiV-    C^ilo-  f**-'-  8oc.,  Pt-h-.,  vol.  iii,  y.  ii7.     1888. 

Tertiary.    Colonulo.     F.nart  nyn.  Arapahoe. 
"Willow  Crf*.k  l)e(ls,  Dawsnn.     Geol.  Sw.  Am.,  Bull.,  vol.  vii,  p.  iH.     18fl5. 

Cri>taT>eouR.     Allierta.     Included  in  I.araniii!. 
"Willow  Biver  limextooe,  Keyes.     luwa  Geol.  ^urv.,  vol.  i,  p.  23.     ISfti. 

i^ilurian,     Iowa.    Inehided  in  Ijower  Silurian,  St.  Peter  (MndBtane,  and  IxiwerMa^ 
iie«!Bn  liniestane.     Exact  syn,  Shakupee  UniMloiir. 
Wills  Point  clays,  Pennjee.      Texas  Geol.  Surv.,  Inl  Ann.  Rei>(.,  pp.  11^-22.     ISIN). 

Terliary,     Texas. 
Wills  Point  tlaya,  Diimble.     Texas  Geol.  8ur\-.,  2il  Ann.  Rapt.,  pp.  24-a^.     ISfll. 

Tertiary.     Texas,     Itifhideil  in  E<:K«ne. 
Willfl  Point  Hays,  Clark.     U.  S.  Geol.  Surv.,  Bull.  No.  M,  p.  7R.     1H»1. 

Tertiary.     Texas.     Ini^lndeit  in  Kocene. 
Willtf  Point  clays  or  BhhiI  iliiyj.,  Kwineily.    Toxns  Geol.  Snrv.,  Ai  Ann.  lU-p'-. 
pp.  47-50.     1«i«. 
Tertiary.    Texas.     Iiii'ludwl  in  Eorene. 
AVilla  Point  clays,  DnniMi!.     Tex«a  Geol.  Snrv.,  Rept.  nn  lirown  coal,  [jji.  124-iaH, 
1892. 
Tertiary.    TexAH.     Included  in  Basal  division  of  KocKtie. 
Wills  Point  clays,  Dombk.     Jour,  of  Geol..  vol.  ii,  pp.  Wii-KO.     1H(I4. 

Tertiary.    Texas,     Included  in  Eocene. 
WilU  Point  claya,  Kennedy.     Phil.  Acad.  Kat.  Sci.,  Proc.,  1896,  p.  144.     1805. 

Lower  F.ocene.    TexBR     Included  in  Lignitic.    Exact  syn.  Midway. 
Wilmington  beds,  Dall.     IT.  S.  Geol.  Eurv.,  IBth  Ann.  Bept.,  pt  ii,  p.  3U.     IMS. 

Ti-rtiary,     N'orlli  Carolina.     Inclndeil  in  rliiilHiniian  elagi^,  Kucene. 
WiltoneBun  limestone,  FrsM-i.    2(1  Pa.  Geol.  Surv.,  Bept.  C,  p.  82.    1876. 

Cambrian  (?).     Pennsylvania. 
Winchester  limestone.  Campbell.      U.  S.  Geol,  Surv.,  (Jeol.  Atlasof  V.  S.,  Folio 
No.  46.     1898. 
Silurian.     Kentucky. 
Wind  Kiver  deix>!'it'i,  Meek  and  Hayden.     Phil,  Antil.  Nat,   Sci.,  Proc.,  vol.  xiii, 
pp.  43:i,  434.    1862. 
Tertiary.     Nebruska. 
Wind  River,  Hayden.     Phil.  A(  j<l.  Nat.  Sd.,  J.mr,  vol.  vii,  pp.  12,  IS.     1869. 

Tertiary.     Dakota,  Nebraska. 
Wind  River,  Hayden.     U.  S.  Geol.  Surv.  ci[  Wyoming,  Rept.,  p.  93.     1871, 

Tertiary. 
Wind  River,  Hayden.     U.  S.  (ieol,  Surv.  of  Terr.,  191-.W  Ann.  Repto,,  pp.  56, 57, 192, 
1873. 
Tertiarj'. 
Wind  River  group.  Meek.     U.  S.  Geol.  ami  Geog.  Surv.  of  Terr.,  Mon.,  vol.  ix,  p.  Ixi. 
1876, 
Tertiary.     Wyoming. 
Wind  River,  Peaie.     II,  8.  Geol.  and  Geog.  Sur\-.  <)f  Terr.,  8th  Ann.  Rept.,  p.  148. 
1876, 
Tertiary. 
Wind  River  group,  Bt.  John.     U.  S,  Geol.  and  Geog.  Surv.,  12tb  Ann.  Bept,  pt.  i, 
p.  250.     1883. 
Tertiary.     Wvoining. 
Wind  lUver,  Clark.     U.  8.  Geol.  Surv.,  Bull.  No.  83,  p.  140.     1891. 
Tertiary.     Wyotuing.     Included  in  t^ioene. 
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Wind  River  beds,  Osbom  and  Wortuian.     Am.  Mue.  Nat.  Hist.,  Bull.,  vol.  iv,  1892, 
pp.  142-144.     1892. 
Eocene. 
Wind  River  beds,  Osbom.     Am.  Nat.,  vol.  xxxi,  pp.  96H-968.     1897. 

Tertiary.     Colorado.     Included  in  Eocene. 
Wind  River  sub-stage,  Scott.     Oeol.  Soc.  Am.,  Bull.,  vol.  ix,  p.  409.     1898. 

Tertiary.     Wyoming.     Exact  syn.  Green  River. 
W^ind  River  beds,  Osbom.     Am.  Assoc.  Adv.  Sci.,  Proc.,  vol.  xlvi,  pp.  205-206.     1898. 

Tertiary.     Colorado. 
Windsor  formation,  Ami.     Can.  Rec.  Sci.,  vol.  viii,  p.  160.     1900. 

Carboniferous.     Canada. 
Windy  Ghap  limestone.  White.     U.  S.  Geol.  Surv.,  Bull.  No.  65,  p.  30.     1891. 
Carboniferous.     Pennsylvania,  West  Virginia.     Included  in  Pernio-Carboniferous, 
Dunkard  Creek.     Exact  syn.  Limestone  XIV,  Stevenson. 
Winfield  limestone,  Prosser.    Kan.  Univ.  Quart.,  vol.  vi,  pp.  158-159,  171-174.    1896. 

Carboniferous.     Kansas. 
Winfield  concretionary  limestone,  Prosser.    Kan.  Univ.  (ieol.  Surv.,  vol.  ii,  pp.  62-66. 
1897. 
Carboniferous.     Kansas.     Included  in  Permian.    Exact  svn.  Marion  limestone. 
Winfield  limestone,  Keyes.     Iowa  Acad.  Sci.,  Proc,  vol.  v,  p.  60.     1898. 

Cambrian.     Iowa. 
Winfield  limestone,  Harris  and  Veatch.     La.  State  Exp.  Station,  pt.  v,  p.  56.     1899. 

Cretaceous.     Louisiana.     Included  in  Ripley  stage. 
Wingate  sandstone,  Button.     U.  S.  Geol.  Surv.,  6th  Ann.  Rept.,  p.  136.     1885. 

Juratrias.     N.  W.  New  Mexico.     Included  in  TriaH. 
Winnipeg"  sandstone,  Dowling.     Ottawa  Field  Nat.  Cluh,  Trans.,  1895-96,  vol.  xi, 
pp.  67-68.     1895-96. 
Cambro-Silurian.    Canada. 
Winnipegosan,  Tyrrell.    Can.  Geol.  Surv.,  new  ser.,  vol.  v,  pt.  i,  pp.  144E-199E. 
1893. 
Devonian.    Canada.     Exact  syn.  Middle  Devonian. 
Winnipesaukee  gneiss,  Crosby  and  Fuller.      Inst.  Tech.  Quart.,  vol.  ix,  p.  352. 
1896. 
New  Hampshire. 
Winooflki  marble  or  Wakefield  marble,  Perkins.     Am.  Nat.,  vol.  xvi,  pp.  128-136. 
1885. 
Cambrian.     Vermont.     Exact  svn.  Wakefield  marble. 
Winooski  marble,  Hopkins.     Ark.  Geol.  Surv.,  1890,  vol.  iv,  p.  182.     1890. 

Arkansas. 
Winterset  limestone,  Tilton  and  Bain.     Iowa  Geol.  Surv.,  vol.  vii,  pp.  517-519. 
1897. 
Carboniferous.     Iowa.     Included  in  Bethany  limestone. 
VVinterset  limestone.  Bain.     Am.  Jour.  Sci.,  4th  Her.,  vol.  v,  pp.  438,  439.     1898. 
Carboniferous.     Missouri.     Included  in  Missourian  series,  Bethany  limestone. 
Wintlirop  sandstone,  Russell.     U.  S.  Geol.  Surv.,  20th    Ann.  Rept.,   pt.  ii,  pp. 
117-118.     1900. 
Cretaceous.    Washington. 
AUTiaconsin  drift,  Leverett.    Chic.  Acad.  Sci.,  Geol.  and  Nat.  Hist.  Surv.,  Bull.,  vol.  ii, 
p.  17.     1887. 
Pleistocene. 
Mriaconsin  Valley  slates.  Van  Hise.     Int.  Cong,  of  Geol.,  5th  sess.,  pi.  xiv.     1893. 

Algonkian.    Lake  Superior  region.     Included  in  Huronian. 
"Wiflconsin  fonuation,  Chamberlin.    Jour,  of  Geol.,  vol.  iii,  pp.  275-276.     1895. 
Pleistocene.    Included  in  Glacial. 
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Wiiwoiimii  8tatK>.  ITphmu.     Am.  Iitinl.,  vol.  xvi,  p.  IM.     1HB5. 

PleiHlxvre     In(liiU-<l  in  Claiii)>luu  opocbi 
W  UMMiBm  tpcwh  T"i  i      Mo  ilwil.  Surv..  vol.  x,  p.  218.     1886. 

PleiKtoceae     MixBoiin 
ttiBfODBin  dnft  fomiatim   baliHbiiry.     Jour.  .jt(J»)l..  vol.  iv.  |i|>.  (i2!Wia7.      Irtflft 

Plewtocene     W  >nci  ngin 
niwonwii   Cliambtrlm      J  nr   nf  awil..  vol.  iv.  vp.  R72-H7H.      IHiH 

Pleid  M-en>^      AViiMonaii 
nuscofiHiii  Comatirn    BtiVd       Iok-b  lio.>l.  Siirv-.  vO.  \,  \i\i.  L1i;t-ai.i.     IMlMf. 

I  leiHttM^ni      I  W8 

\\i      t.Bin  Inft    Bam      1   wa  («•..!.  Hurv..  vol.  vi.  pp.  43.>t-lK7.     1W)T, 

II  b!     en         I    «a 

\\\  IT    InFt    l.dii      1    MiOtHiI.  Surv,.  vol.  vii.  pp.  .'^M-$M.  4<K1-I6».      I8»7. 

1  Itistotere      I  ns 
rtiBconan  Bover     I(maUw1  Snrv.,  vol.  vii,  pp.  A-W-BW).     18117. 

Pleistocene      1o«b 
Wisconsin  dnft  Culvin      Iiwa  Itpol.  8urv..  vol.  vii,  pp.  17(WI7I*.     1807. 

Pleietocen<>      !u«a. 
IVbconriii  drift,  Ltsindni.     lowd  Ui-ol.  Siir\-,,  vul.  viii.  pp.  8S-81).     1S«8. 

Pleistocene.     Iowa, 
Wiswnsin  drift,  Calvin.     OvA.  Soi'.  Aim.,  Biili..  v..l.  x,  pp.  1(17.  17(1.     1WH». 

PleistocpHP.     lown. 
kVimoQsiD.  Beyer.     Iowa  Geol.  Supv.,  vol.  is,  p.  aKl.     \t*\Ki. 

PleiHtooerie,     Uiwa, 
Wisconsin  drift,  Macbride.     lowntieol.  Stirv..  vnl.  ix,  p.  138.     lim. 

Pleifitwene.     lows. 
WUconBin  drift.  I«v*™tt.     U.  K.  (ieol.  Burv.,  Mi.n..  vol.  -txiviii,  pp.  I»l-tl7.     ISW'. 

Pieistocfiie.     Greul  Ukew  rcgioii. 
Wi 


i 


HscOTiBin  drift.  Bain.     Iowa  Ceol.  Knrv., 

vol.  ix,  p.  H2.     1899. 

Pleistocene.     Iowa. 

ristonsin  drift,  William.'.     I.wa  ( io.,1.  Sii 

irv..  v,il.  X,  p.  mt.     1900. 

Pleist<«-eiii'.     Iowa. 

I'lsconein,  Beyer,     lowatieol.  Surv..  vi>l. 

N-.  ].,  L'82,     ItMKI, 

-'iwoHHin  drift,  Mai'bride.      Inwa  (i.-i.l.  S, 

irv..  vol.  X,  ]>.  220.     1900. 

PleintWfne.     Iowa. 

nsconsin  drift.  Leverell.     U.  K  (ieiil.  Sar. 

,■..  (ie.)l.  Atlas o(  U.  S.,  Folio  Nn 

.67. 

1900. 

PleistiH-eiie.     lllinoie,  Indiana. 
Wiro  formation,  Cainpliell.     I'.  S.  (ieol.  Siirv.,  Bull.  No.  Ill,  p.  34.     1893. 

Carboniferous.     Virtrinia.     IiK'luded  in  Coal  Measures. 
■Wise,  Onipbell.     C.  S.  (iecil.  Snrv.,  (ieol.  Alias  of  U.  S.,  Folio  No,  I'J.     1894. 

Carboniferous.     Kentueky,  ^'iniinia,  Tenrieseee, 
Wise  formation.  Campbell.     V.  S.  Cieol.  f-urv.,  (ieol.  Atlas  of  U.  S..  Folio  No.  .li- 
18951. 

Carbon  if eruiiK,     Vir>»iriia,  Teimessce. 
Wolf  Creek  conglomerate,  Prossier.    Koch.  Acad.  Sci.,  Proc,  vol,  li,  pp.  50-124.   1S9: 

Devonian.     New  York. 
Wolaey  shale,  Wewi.     U,  S.  Geol.  Snrv,,  20th  Ann.  Kept.,  pt.  iii,  p.  28fi,      1900. 

Cambrian.     Montana. 
Wood  River  formation,  Lindgren.     V.  S.   (leol.   Surv,.  20th   Ann.   R«pt.,   pt  iii 
pp.  89-90.  19:!-195.     I0OO. 

Carboniferous.     Idabo. 
Woodbridge  clays,  Uhler.     Md,  Acad.  Soi„  Trans.,  vol.  i,  p.  190.     1892. 
Crelaeeoae.     New  Jersey,     itieloiled  in  Albirupean, 
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Woodbury  Mandstones  and  nhales,  White.     Iowa  Oeol.  Surv.,  vol.  i,  pp.  21)1-293. 
1870. 

CretaceouF.     Iowa. 
Woodbury  shale,  Keye».     Iowa  Geol.  Surv.,  vol.  i,  pp.  137-138.     1893. 

Cretaceous.     Iowa.     Exact  svns.  Dakota  and  Fort  Benton. 
Woodhurst  limestone,  Weed.     U.  S.  Geol.  Surv.,  20th  Ann.  Rept.,  pt.  iii,  p.  291. 
1900. 

Carboniferous.     Montana.     Included  in  Madison  group. 
Woods  Bluff  deposit,  Heilprin.     Phil.  Acad.  Nat.  Sci.,  Jour.,  vol.  ix,  pp.  140,  144. 
1884. 

Tertiary.     Alabama.     Included  in  P^xiene.     Exact  syn.  P]o-Lignitic. 
Woods  Bluff  group,  Aldrich.     Ala.  Geol.  Surv.,  Bull.  No.  1,  p.  51.     1886. 

Tertiary.     Alabama. 
Woods  Bluff  series.  Smith  and  Johnson.    U.  S.  Geol.  Surv.,  Bull.  No.  43,  p.  43.    1887. 

Tertiary.     Alabama.     In(;lude<l   in  Lignitic,  Ix)wer  Eocene.     Exact  syn.   Bashi 
series. 
Wood  Bluff,  Langdon.     Greol.  Soc.  Am.,  Bull.,  vol.  ii,  p.  588.     1891. 

Tertiary.     Alabama.     Included  in  Ix)wer  Tertiary. 
Woods  Bluff,  Smith.     Ala.  Geol.  Surv.,  Bull.  No.  2,  pp.  49,  61,  71.     1892. 

Tertiary.     Alabama.     Included  in  Lignitic.     Exact  syn.  Bashi. 
Woods  Bluff,  Smith,  Johnson  and    Langdon.     Ala.  Geol.  Surv.,  Geol.  of  Coastal 
Plain  of  Ala.,  pp.  154,  236,  399,  491.     1894. 

Tertiary.     Alabama.     Include<l  in  Eocene  Lignitic.     Exact,  syn.  Bashi. 
Woodstock  conglomerate,  Hind.     Geol.  of  New  Brunswick,  p.  67.     1865.    ' 

Carbimiferous.     New  Brunswick. 
Woodstock  stage,  Clark.     Johns  Hopkins  Univ.  circ.,  vol.  xv,  p.  3.     1895. 
Woodstock  stage,  Clark.     Am.  Jour.  Sci.,  4th  ser.,  vol.  i,  pp.  369,  370.     1896. 

Eocene.      Virginia.     Included  in  Pamunkey    formation.     Part.  syn.  Middle  or 
Up|)er  Lignitic. 
Woodstock,  Clark.     U.  S.  Geol.  Surv.,  Bull.  No.  141,  pp.  54,  57.     1896. 

Tertiary.     Maryland.     Included  in  Eotrene. 
Woodville  sandstone,  Winchell.    Mich.  (teol.  Surv.,  Ist  Bien.  Rept.  Prog.,  pp.  126, 
138.    1861. 

Carlx>niferous.     Michigan. 
Wooilville  sandstone,  Ij&ne.    Mich.  (tcoI.   Surv.,  Kept.  State  Board  for  1891,  1892, 
p.  66.    1893. 

Carboniferous.    Michijran. 
Worcester  argillite,  Emerson.    (4eol.  Soc.  Am.,  Bull.,  vol.  i,  p.  560.     1889. 

Archean.   Ma.ssachuscttH. 
Wreford  limestone,  Prosser.    Geol.  Sex.*.  Am.,  Bull.,  voll.  vi,  pp.  30,  47,  48.     1894. 

Permian.    Kansas. 
Wykoff  beds.  Hall  and  Sardesoii.    (ieol.  Soc.  An).,  Bull.,  vol.  iii,  pp.  332,  366.    1892. 

Silurian.    Minnesota.     Included  in  Cincinnati  jzroup. 
Wyckoff  limestone,  llaworth  and  Kirk.     Kan.  Univ.  Quart.,  vol.  ii,  p.  111.    1894. 

(^arbon-iferous.    Kan.«as. 
Wyckoff  limestone.  Kirk.     Kan.  Univ.  (ieol.  Surv.,  vol.  i,  pp.  80,  82.     1896. 

Carboniferous.    Kansas. 
Wykoff  formation,  Sardeson.     Am.  Geol.,  vol.  xix,  pp.  24,  30-33.    1897. 

Silurian.     Mississippi  Valley.     Include*!   in   Lower  Silurian.     Includes  Orthis, 
Leptfena,  Orthoceras,  Diplograptus,  and  Triplecia  beds. 
Wyman  sandstone,  Simonds.     Ark.  Geol.  Surv.,  1888,  vol.  iv,  pp.  38-42.     1888. 

Carboniferous.     Arkansas.     Included  in  Lower  Carboniferous. 
Wyman  sandstone,  Simonds  and  Hopkins.     Ark.  Geol.  Surv.,  1891,  vol.  ii,  pp.  47-50. 
1891. 

Carboniferous.    ArkanBas,    Included  in  Lower  Carbonileroua. 
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■TyoiiiviBion,  Conretotk.    TexMGdoI.  Siirv.,  lat  Ann.  Rei>t,,  [^.  2(l7-2»8.     1«B0, 

Silurian.     Tiixae. 
RTyomiiiff  [-ongioinenita,  Kmiiionti.     t'.S.Genl.  £xpl.  of  4fltli  Parallel,  vol.  il,  pp.  IHU, 
20S.      1877, 
Tt-rtjary,     Cotorwio,  Uwh. 
'K^yciuiitiK  t-(iiigl»mM«Ie,  IIagu«.     U.K.  Geo}.  Kxpl.  •<!  Mli  I'ltrttlli'l.  vol,  li.  p)i,  71 '72. 
1877. 
1VrtiarY(7).     Wyominf;. 
ff yomina: CongloHKimU-,  Rnillich.     V.  S.  (icol.  uml  (Iiiik   Surv.  uf  Twr..  llth   Ann. 
Bept..  pp.  (W.  13.1,     1S7B. 
Tertiary,     WyiMuiiig,     IiicIiiiUhI  in  Plioeenf. 
ffyoinin^,   Emtiiong,  Cmwi  am]   Klilridjtp.      II.  S,   (ii-ol.   Surv..   Mon,.   veil,    s^svii. 
pp.  18,  hi.     18IM. 
Jnratriaa.     ColnnKln.     tiii'luil«Ht  in  Triaji. 
ff'ydiiiine  fomialii.ri,  Isiiiinoiii',      U.  S.  Geol.  Snrv..  (iiH.l.  AUun  iif  I'.  S.,  Fiilio  N«.  48. 
18UH. 
Jiirutrias,     Colonulri. 
Bfymiiiiff  Valley  limeBluriP,  AMhliiinier.      Jii   Pa.  (i.H.1,  Siirv.,  Ami.  Kept..  1NN5, 
pp.  437-lftO.      IH8«. 
Carbon  i  (emus.     IViiiisylvaiiin.  • 
jTakutat aysleiii,  Kiuni'll.     Nat.  tn-<i|{,  Mu^.,  vol.  iii.  pp.  11^-170,  17!^,      imil. 

Pliocene  or  PIcistiMK-iiti.     Altwka. 
ITKfcabit fonuatioil.  Upliiuii.     liuol.  So*'.  Am.,  Hull..  \(.i.  iv.  p.  19H,     181Kt. 

HeiBtocene.    Alaska. 
rallkhs.  Hill.     IlHrviiril  Coll,  Mun.  Cniop.  KooL,  Bull.,  vol.  xxxiv,  ]..  42.     tS!», 

CretaiKofui.    Jiuiiaicn.     Inrluileil  in  Blue  Muuntxiii  ntntw, 
Vftrmoutli  wrathcml  xi>»(>,  Ijc<vitn<tl.    Jour,  of  Uro).,  vol,  vi,  pp.  2:vi-24:i,     INitN. 

Yaniionth  zone,  I,«verelt,     U.S.Ceol.Siin.,  Mon,,  vol.  xixviii,  pp.  Uft-123.    1899. 

Pleixtot.'eiK'.     Miifii«ippi  ValU-y. 
Yarmouth  «>il,  I'dileii.     Iowa  (Jeol.  Surv.,  vol.  ix,  )..  ItW.      1899. 

Pleistocene,     Iowa. 
Yannoutli,  Norton.     Iowa  Oeol.  Surv.,  vol.  ix,  p.  47N.     1R99. 

Pleistoiene.     Iowa, 
T«gua<liviHion,  Dnnihle.    Texas  (ieol.   Snrv.,   Kept,   on  brown  i»al,  pp.  14S-154. 
lft<>2. 

Tertiary,    Texai^.     Inrtnileil  in  Kocene.     Incluilen  |>art  of  Fayette  beds. 
Yegnu  flay,  D ble.     .lonr.  of  (ieol.,  vol.  ii,  p.  RW.     I8"4. 

Tertiary.     Texan.     Inclndeil  in  hiicene. 
Yettna  <'kyB.  Keniie.iy.     Phil.  Aead.  Nat,  M.,  Pr.H-.,  189.5,  p.  99.     1895. 

Eocene.     Texac.     Inc'Uiiled  in  bwer Cluil>orne. 
Yellow  (travel,  V't'k.     N.  J.  Stjile  Ueol..  Hept.,  18Stl,  pp.  127-134,     1887. 

Yellow  gravi'l,  Salishnry,     N.  J.  Stato  Lieol..  Ann.  Rept.,  lH!t2.  pp.  l.'il-ltkl.     189.1. 

New  Jersey. 
Yellow  gravel,  Saliabnry.     N.J.  Stale  Geol.,  Kept.,  1893,  pp.  39-72.     1894, 

Pleistocene.     New  Jersey.   Inclndes  Beacon  Hill,  Pensanken,  and  JanieeburR. 
Tellow  and  Gray  marl,  Rogers.     Oeol.  of  Virginias  and  Rept  (or  1839,  p.  270.    1840. 

Tertiary.     Virginia, 
Tellow  Loam  cjetHieite,  Hilgard.    Bepl,  on  Geol.  and  Agric,  Mias,,  pp.  197-200.  18W. 

Quaternary.     MitfinBippi. 
Yellow  loam,  llilgard.     Am.  JourSoi.,  2d  ser.,  vol.  lii,  pp.  319-323.     1866. 

Quaternary.     Miiwissippi. 
Vvllow  I/mm,  Hilganl     Am.  Jour.Sci.,  3d  eer..  vol.  ii,  p. 403.    1871. 
"Btocene.     Mississippi  Valley. 
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Yellow  loam,  Mabry.    Jour,  of  Geol.,  vol.  vi,  pp.  274-;i()2.     1898. 

Tertiar}'.    Gulf  States. 
Yellow  Sand,  Rogers.     N.  J.  Oeol.  Surv.,  Final  Fept.,  pp.  224-22H.     1840. 

Cretaceous  or  Tertiary.    New  Jersey. 
Yellowstone  series,  Harris.     Phil.  Acad.  Nat  Sfi.,  Pnxr.,  vol.  ii,  pp.  235-2.S7.  1846. 

Cretaceous.    Included  in  Fort  Union  beds. 
Yellowstone  formation,  Weed.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  56. 
1889. 

Cretaceous.    Montana. 
Yentna  beds,  Spurr.     U.  S.  Geol.  Surv.,  20th  Ann.  Kept,  pt.  vii,  pp.  172,  183.     1900. 

Tertiary.    Alaska.    Included  in  Kenai  series. 
Yogo  limestone.  Weed.     U.  8.  Geol.  Surv.,  20th  Ann.  Kept,  pt  iii,  p.  286.     1900. 

Cambrian.    Montana. 
Yonkers  gneiss,  Merrill.     N.  Y.  State  Mus.,  50th  Ann.  Rept ,  vol.  i,  pp.  29-30.     1898. 

New  York. 
York  limestone,  Frazer.     2(1  Pa.  Geol.  Surw,  Rept  C,  p.  130  et  secj.     1876. 

Silurian.     Pennsylvania.     Included  in  No.  2. 
York  terrane,  Walcott     U.  S.  Nat.  Mus.,  Proc,  vol.  xix,  p.  715.     1896. 

Cambrian.     Pennsylvania.     Included  in  Tx)wer  ( -ainbrian. 
Yucca  bed,  Taff.    Texas  Geol.  Surv.,  2d  Ann.  Rept,  pp.  725-727.     1891. 

Cretaceous.    Texas.     In(;luded  in  Washita  division. 
Yukon  silts,  Spurr.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept,  pt  iii,  pp.  200-220.     1898. 

Pleistocene.     Alaska. 
Yule  limestone,  Eldridge.     U.  S.  Geol.  Surv.,  Cfeol.  Atlas  of  U.  S.,   Folio  No.  9. 
1894. 

Si  lurian.    Colorado. 
Yule  limestone,  Emmons.    M-  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  8.,  Folio  No.  48. 
1898. 

Silurian.    Colorado. 
Zapata,  Spencer.     Geol.  Soc.  Am.,  Bull.,  vol.  vi,  p.  129.     1894. 

Pleistocene.    Cuba.     Included  in  Columbia. 
Zapata  formation,  Spencer.     Geol.  Soc.  Am.,  Bull.,  vol.  vii,  pp.  67,  84.     1895. 

Pleistocene.    Cuba.     Included  in  Lafayette(?).     Pliocene(?). 
Zeusrlodon  beds,  Dall.     U.  S.  Geol.  Surv.,  18th  Ann.  Rept,  pt.  ii,  p.  342.     1898. 

Tertiary.     Alabama.     Included  in  Jacksonian  ntage — Eocene, 
limestone,  Orton.    Ohio  Geol.  Surv.,  vol.  iii,  p.  891.     1878. 

Carboniferous.    Ohio.     Included  in  Lower  Coal  Measures, 
i  sandstone,  Dutton.     U.  S.  Geol.  Surv.,  6th  Ann.  Rept,  p.  137.     1885. 

New  Mexico. 


ADDP]NDA. 


Aquia  Creek  stage,  Clark.     Johns  Hopkinn  Univ.,  Circ.,  vol.  xv,  p.  3.     1895. 
Arundel  formation,  Clark.     Md.  Geol.  Snrv.,  vol.  i,  pp.  156,  190.     1887. 

Jurassic.    Maryland. 
Brandon  period,  Lewis.     Phil.  Acad.  Nat  Set,  Pro<;.,  vol.  xxxii,  pp.  282-291.    1880. 
Ckmemauerb,  Piatt     2d  Pa.  (ieol.  Surv.,  Rept  H,  p.  8.     1875. 
SIk  lack  coal,  Lesley.    Manual  of  coal,  pp.  92-93.     1856. 

Carboniferous.     Pennsylvania.     Exact  syn.  upper  Freeport  bed. 
Freeport  coal,  Lesley.     Manual  of  coal,  pp.  95-98.     1856. 
Greenbrier  series,  Stevenson.    2d  Pa.  Geol.  Surv.,  Rept.  K,  p.  12.     1878. 
Greenbrier  limestone,  Rogers.     Macfarlane  (tooI.  Ry.  Guide.     1879. 
Greenbrier  shales,  Rogers.    Macfarlane  dreol.  Ry.  Guide.     1879. 

County  group,  Rogers.    Geol.  of  Pa.,  vol.  ii,  pi.  \,  p.  ^jOa,    \^%. 
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jUbany  jiruiiilt-,  HiK'li<'m.-k.     C™!.  ul  N.  IL,  [it.  ii.  p.  143,      1H77. 

Ezuic.     Sew  Uumpehire.     Int-hiiled  iu  I'eniigewiUMet  Hcriin. 
^bany  graiul«,  IluntingUm.    Ue«l,  «!  N.  H.,  pi,  ii,  (i.  ISO.     IH77. 

Ajiou:     New  Hampshire,     Imilwteil  iii  PemigewanHi-t  serit*. 
ijUbany  granite,  Hawefl.    Am.  Jouc.  ScL,  Hd  set.,  vol.  xxi,  pp.  2l-.lL',    IN8I. 

Nt'w  Hampshire. 
jLroo8tookFaUs<iiabaBe,Gre«ory.   U.8.<i«!<il.Surv..BuIl.N».  IflO.pp.llS,  176.  190Q. 

BaldKountainiliu'ile,  Oohh.     IJ,  B.  UmiI.  Btirv.,  17th  Aim,  Hi'pL,,  pt.  ii.p.395,     1896. 

Col  oral  lo. 
fiarker  p.n>liyry,  Wml.     tr.  S,  lle-.l.  Ht.rv.,  (ifil,  Atlani.f  I',  S.,  F.iiins  N..s.  .W,  M. 
1899. 

Montaua. 
.Sftrton  giuiiBH,  Kemp.    Am.  Inst  Mg.  F.n)^.,  Trani"..  vol.  xxviii,  p.  17S.     ISflH. 

An^hean,     Now  York. 
^EIasaickaggKi[iien.te,  Crow.     U.  8.  Geol.  Hurv..l7th  Ann.  Ro|it.,  pi.  ii,  p.  :MI7.     ISBfl. 

Colorailu. 
BoBBimenan   Lake  granitic,  Wim'hi^il.     Miiiii.   (mil.  and  Sat.   Hi^l.  Surv.,   Kiniil 
IU-|>I.,  \..\.  iv,  p.  2S(i,      1899. 

Minneaota.    Included  in  Keewatin. 
Baaver  Bay  diabaae,  Winchell.     Minn.  Geol.  and  Nat.  Hint.  Siirv,.  Final  Kepi., 
vol.  V,  p.  6.-!.     1900- 

Minnewta. 
Belchertown  i^ranite,  Kmtreon,     (ieol.  So«;.  Am.,  Bull.,  vol.  i,  p.  tiliO.     IHffl). 

Archeaii.     MaasachuBetts. 
Belchertiiwn  toiialite,  Emerson.     II.  8.  Geol.  8urv.,   Mon.,  vil.   xxix,  \>i>.  LM.ViW, 
and  pi.  xxxiv.     189K. 

Carbon  iieroUH.     Massachusette. 
Belchertown  lonalite,  Emerwm,     U.S.  (1(^)1. Snrv..  Getd.  AIlaBnf  r.  S.,  Folio  No. 50. 
1S98, 

Carboniferous.    MaesachuBetU', 
Ballowa  Folia  granite,  HiU-hcoi-k.     .Am.  Jour.  8<'i.,  let  eer.,  vol.  vi,  p]..  11.12,     1K22. 
Berlin  gneiBB,  Hitchcock.     Geol.  of  N,  H,,  pi.  ii,  p.  111.     1877. 

Azoic.     New  Hampshire,     Exact  syn.  Ijikegneiee. 
Berlin  porphyry,  Chaiiiberlin.    Gwd.  of  Win.,  vol.  ii,  p.  14H.     1877. 

Archean.     Wieconein. 
Berlin  quartz- porphyry,  Irvinft-     (ieol.  of  Wis.,  pt.  ii,  p.  620.     1877. 

Archean.     Wisconsin. 
Berlin  rhyoIite-gnei»i,  Weidman.     Wis.  (ieol,  and  Nat  Hisl.  Surv.,  Bull.  Nr..  :1, 
Sci.,  aer.  ii,  pp,  32-t7,     lfl»8. 

Pre-Canibrian,     Wisconsin. 
Betblehem  gneist>,  Hitchcock.     .\m.  Jour.  Sci.,  :^1  ser.,  vol.  vii,  p.  472,     1874. 

New  Hampshire. 
428 
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Bethlehem  gneisd,  Hitchcock.    Geol.  of  N.  H.,  pt.  ii,  pp.  104,  348-355,  428.     1877. 

Eozoic.    New  Hampshire. 
Bethlehem  gneiss,  Hitchcock.     Am.  Mus.  Nat.  Hist.,  Bull.,  vol.  i,  1881-1886,  p.  179. 
1884. 

Vermont,  New  Hampshire. 
Bethlehem  gneiss,  Hitchcock.    Jour,  of  Geol.,  vol.  iv,  pp.  51,  53-54.     1896. 

Archean.     New  Hampshire. 
Bethlehem  gneiss,  Hitchcock.     Geol.  Soc.  Am.,  Bull.,  vol.  vii,  p.  511.     1896. 

Archean.     New  Hampshire. 
Black  Hock  diahase,  Emerson.     U.  S.  Geol.  Surv.,  Mon.,  vol.  xxix,  pi.  xxxiv. 
1898. 

Juratrias.     Massachusetts. 
Black  Rock  diabase,  Emerson.     U.  8.  Geol.  Surv., Geol.  Atlas  of  U.  S.,  Folio  No.  50. 
1898. 

Juratrias.     Massachusetts. 
Blanford  serpentine  and  pyroxene,  Emerson.     IT.  S.  Geol.  Surv.,  Mon.,  vol.  xxix, 

p.  85.     1898. 
Bluebird  aplite,  Weed.    Jour,  of  Geol.,  vol.  vii,  pp.  744-747.     1899. 

Montana. 
Bunker  andesite,  Cross.     Colo.  Sci.  Soi%,  Proc,  vol.  ill,  p.  272.     1890. 
Bunker  andesite.  Cross.     U.  S.  Geol.  Surv.,  17th  Ann.  Rept.,  pt.  ii,  p.  289.     1896. 

Colorado. 
Butte  granite.  Weed.     U.S.  Geol.  Surv.,  (ieol.  Atlas  of  U.  8.,  Folio  No.  38.     1897. 

Montana. 
Butte  granite,  Weed.    Jour,  of  Geol.,  vol.  vii,  pp.  740-744.     1899. 

Montana. 
Cabotian  lavas,  Winchell.     Minn.  Geol.  and  Nat.  Hist  Surv.,  Final  Rept.,  vol.  iv, 
p.  215.     1899. 

Minnesota. 
Carrollton Mountain ])orphyry.  Bain.   Geol.  Soc.  Am.,  Bull.  vol.  xi,  pp.  135, 136-137. 
1900. 

Archean  (?).     Oklahoma. 
Castle  granite.  Weed.     U.  S.  Geol.  Surv.,  Geol.  Atlas  of  U.  S.,  Folio  No.  56.     1899. 

Tertiary.     Montana.     Included  in  Neocene. 
Castle  Hill  andesite,  Gregory.     U.  S.  Geol.  Surv.,  Hull.  No.  165,  pp.  114, 174.     1900. 

Maine. 
Castle  Hills  tuffs,  Gregory.     U.  S.  Geol.  Surv.,  Bull.  No.  165,  p.  120.     1900. 

Maine. 
Chapman  trachyte,  Gregory.     U.  S.  Geol.  Surv.,  Bull.  No.  165,  p.  110.     1900. 

Maine. 
Chocoma  granite,  Hitchcock.     Geol.  of  N.  H.,  pt.  ii,  pp.  154, 230.     1877. 

Azoic.     New  Hampshire. 
Columbia  lava,  Russell.     IT.  S.  Geol.  Surv.,  Bull.  No.  108,  pp.  11,  20-22.     1893. 

Tertiary.     Washington. 
1  *(>lumbia  lava,  Russell.    U.  S.  Geol.  Surv.,  Water-Supply  and  Irrigation  PajHirs  No.  4. 
pp.  40-50.     1897. 

Tertiary.   Washingt(jn. 
< 'olumbia  lava,  Lindgren.    U.  S.  Geol.  Surv.,  20th  Ann.  Rept.,  pt.  iii,  pp.  90-93.    1900. 

Idaho. 
Columbia  lava,  Russell.     U.  S.  Geol.  Surv.,  20th  Ann.  Rept.,  pt.  ii,  pp.  129-134.     1900. 

Washington. 
Concord  granite,  Crosby.     Inst,  of  Tech.  Quart.,  vol.  ix,  p.  3:W.     1896. 

New  Hampshire. 
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,  Conway  granite,  FJitehccuk.    Oeol.  of  N.  H.,  pt.  ii,  pp.  142,  151.     1877. 
Awic,     New  Hamptihire.     Iridiided  in  Peniigewusscl  Berim. 
Courtney  gianile,  Herehpy.     Sdeii(«,  vol.  xi,  p.  1.10.     1!)00. 

California. 
Coy»  hill  granite,  Emerenn.     U.  S.  Geol.  Siirv.,  Moii.,  vol.  xxix,  pi.  xixiv,  pp.  3111- 
:i20,     1898. 
(."iirbniiiferous.     Ma8BS<iiiii>ettf. 
Crazy  Hoimtain  granite.  Weed.     l'.  fi.  lieol.  Hiirv.,  Atlas  of  11.  S.,   Fdlio  No.  -tK, 
1H99. 
Mod  tana. 
Drippla  Creek  breccia,  Orore.     Colo.  8ci.  8oc.,  Proc,  toI.  v,  p.  3l).     1894, 
r.ilorailo. 
.  Deerfield  dialmae,  EmeiBon.   Ueol.  Soc.  Am.,  Bntl.,  vol.  ii,  p.  *b2,  1S91.    U.  B.  Geol. 
Surv.,  Moil.,  xsix,  p|i,  4l8-44f'.     1898. 
.Iiira  triaf.     MaiMii^hiifetta. 
DrewB  Lake  granite,    Gregory.      [I.  S.  (Jeol.  l^iiirv.,    Bull.   No.   166.  piL  1U5,   148. 
1900. 

Xast-Baven  gcuiiitv,  Hilvhi-ixk.     Am.  Jour.  Sri.,  iBt  wr.,  vol.  vi,  p.  3.      1822. 

Xdmuads  HiU  anriesite,  Gn-gorv.     U.  S.  G«.l.  Sun-.,  Bull.  No.  166,  p.  IW.     IHOU. 

Maine- 
EUc  Hountain  piirpliyry,  Emmons.     U.  S.  Geol.  Surv..  Geol,  Alliua  ii(  U.  S.,  Folio 

No.  4H.     1898. 
I    (jolondo. 

LVsiTTinr  dioiite,  Oron.     U.  B.  Geol.  Snrv.,  ITUi  Ann.  B«pt,  pt.  ii,  p.  2B1.      IKNI. 
'     Colorado. 
Feraow  rhyolile,  Smith.    U.  f .  (feol.  Hmtv.,  <iml.  Atla«  of  U.  8..  Folio  No.  &V    IWW, 

Utah. 
Fordham  gneiss,  Merrill.     N.   Y.  Htate   Mus.,  50th  Ann.   Rept.,  vol.  i,  pp.   25-26. 
1898. 
Pre-Cambriaii.     New  York. 
Hampden  diabaw,  Kmereon.    U.  S.  Geol.  Surv.,  Cieol.  Atlwof  V.  8.,  Folio  No.  50. 
1898. 
■luralria/<.     Ma»ia<-liuBelbi. 
Harney  Peak  grauiU',  Van  Hi»e,     <ieol.  Soc.  Am.,  Bull.,  vol.  ix,  p.  311.     1898. 

Archean.     South  I>ako(a. 
Harrison  diorile,  Merrill.     N.  Y.  Slate  Mue.,  50th  Ann.  Rept.,  vol.  i,  p.  30.     1898. 

New  York. 
Harvard  granite.  Kinerwrn.     Geol.  Soc-.  Ain.,  Bull.,  vol.  i,  p.  560.     1889. 

A  rchea  1 1 .     M  tuwach  uset  (h. 
Hatfield  batholite,  Emei»>ii.     Geol.  Soc.  Aui„  Bull.,  vol.  i,  p.  560.     1S89. 

Archean.     MsHHacliuselt'', 
Haystack  rhyolile,  GreRory.     U.  S.  (Jeol.  Surv.,  Bull.  No.  166,  p.  107.     1900. 

HedgehoK  trachyte,  Gregory.     U.  S.  Geol.  Surv.,  Bull.  No.  165,  p.  110,  161.      1900. 

Hi^bwood  Byenit*.  Weed.     1'.  S.  Geol.  Surv.,  (ieol.  Atlas  of  U.  8.,  Folio  No.  55. 
1899. 
Montana. 
Hobart  Hill  amlexile,  Gregory.     V.  S.  Geol.  Surv.,  Bull.  165,  p.  113,  1900. 

Maine. 
M^oke  (liBl-aM-.  Kmenviri.     <ieol,  Soc.  Am.,  Bull.,  vol.  Ii,  p.  462.     IS91. 
^^^^     Maemcb  um  t  ta. 
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Holyoke  diabase,  Emereon.    U.  S.  Geol.  Siirv.,  Mon.,  vol.  xxix,  pp.  461-464.    1898. 

Juratrias.    Mafleachuoetts. 
Holyoke  diabase,  Emerson.     U.  8.  Geol.  8urv.,  (Teol.  Atlas  of  U.  8.,  Folio  No.  50. 
1898. 

Juratrias.    Massachusetts. 
Blawiflhiwin  agglomerate,  Winchell.     Am.  Geol.,  vol.  ix,  p.  :V>9.     1892. 

Arvhean.    Minnesota.     Inchule<l  in  Keewatin. 
Kekequabic  granite,  Winchell.     Minn.  Geol.  and  Nat.  Hist.,  Final  Rept,  vol.  v, 
p.  32.    1900. 

Archean.    Minnesota. 
Knob  lack  granite,  Keyes.    Mo.  <Teol.  8urv.,  Sheet  Kept,  No.  iv,  p.  18.     1896. 

Archean.    Missouri. 
Koochiching  granite,  Winchell.     Am.  (veol.,  vol.  xx,  pp.  293-299.     1897. 

Archean.    Minnesota. 
Leadville  porphyry,  Emmons.     U.  8.  Geol.  Surv.,  2d  Ann.  Kept.,  p.  222.     1882. 

Colorado. 
Leadville  porphyry,  Emmons.     U.  8.  (leol.  8urv.,  Mon.,  vol.  xii,  pp.  76-78.     1886. 

Colorado. 
Lincoln  porphyry,  Emmons.     U.  8.  Geol.  8urv.,  Mon.,  vol.  xii,  p.  76.     1886. 

Colorado. 
Lincoln  porphyry,  Emmons.     U.  8.  Geol.  8urv.,  (ieol.  Atlas  of  I  J.  8.,  Folio  No.  48. 
1898. 

Colorado. 
Loco  diorite.  Weed.     U.  8.  Geol.  Surv.,  (ieol.  Atlas  of  IT.  8.,  Folio  No.  56.     1899. 

Tertiarv.     Montana.     Included  in  Eocene. 
Logr&i^  sills,  Winchell.     Minn.  Geol.  and  Nat.  Hist,  Surv.,  Final  Kept,  vol.  v,  p.  59. 

1900.     Minnesota. 
Manitou  eruptives,  Winchell.     Minn.  (Jeol.  and  Nat.  Hist.,  Surv.,  Kept.,  vol.  iv,  p. 

16.     1899.     Minnesota.     Exatrt  Hvn.     Kcweeiiawan. 
Kapleton  granite,  Gregory.     U.  8.  Geol.  Surv.,  Bull.  No.  165,  pp.  105, 146.     1900. 

Maine. 
ICarcellon  quartss-porphyry,  Irving.    Geol.  of  Wis.,  vol.  ii,  p.  519.     1877. 

Archean.    Wisconsin. 
Marion  granite,  Irving,    (^eol.  of  Wis.,  vol.  ii,  p.  522.     1877. 

Archean.     Wisconsin. 
Marquette  quartz-porphyry,  Irving,     (leol.  of  Wis.,  vol.  ii,  p.  520.     1S77. 

Archean.    Wisconsin. 
Mars  Hill  diabase,  Gregory.     U.  S.  Geol.  Surv.,  Hull.  No.  1(k5,  pp.  115,  177.     1900. 

Maine. 
Middlefield  granitite,  Knierson.     U.  S.  Geol.  Surv.,  (weol.  .\tla8.  of  V.  S.,  Folio  No.  50. 
1898. 

Carboniferous.     Mas8achusett^*. 
Montara  granite,  l^wson.     Am.  (ieol.,  vol.  xv,  p.  '^4b.     1895.     V.  S.  Geol.  Surv., 
15th  Ann.  Kept,  p.  408.     1895. 

California. 
Montello  granite,  Irving.     Geol.  of  Wis.,  vol.  ii,  p.  521.     1877. 

Archean.    Wisconsin. 
Moundarille  quartz-porphyry,  Irving.     inHyl.  of  Wis.,  vol.  ii,  p.  520.     1877. 

Archean.     Wistronsin. 
Mount  Arcutney  granite,  Hitchcock.     Am.  Mus.  Nat.  Hist.,  Hull.,  vol.  i,  pp.  172- 
176.     1884. 

Huronian.     New  Ham))8hire  and  Vermont. 

flrranite.  Ciiamberlin.     Geol.  of  Wis.,  vol.  ii.  d.  248.     1877. 
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lueihart  porphyry,   \Vef,l.     i;,  S,   lipol.  Knrv.,  <  ie.)l,  AIIm  ..(  V.  S,.  Foli.i  No. 
1  ISPH. 

Slonlaiiu. 
Newbury  fi-lt-ite,  Sli'Ilaniel.     ¥nBex  Inst..  Bull.,  vdl,  xvi,  ji.  lU/i.     I*M4. 

Mafisai'him'tt-'. 
Observatory  Hill  qiiaru-porphyry,  Irving,     Uenl,  cif  \\'i»..  vnl.  ii,  j.,  .'il9,     1W77. 
Archwin.     WiBC'tiiniii. 
I  pRckard  rhyolil*,  Siiiilli.      U.    IS.    (iKot.  ^urv.,  <iwil.  Allw  i,i  I'.  K..  Koliii  Ki..  tV^. 
1900. 
Utah, 
f  alisade  purphyry,  Irvinjt.     ".  IS.  (ieol.  (<urv..  Moii..  vol.  v,  ii.  i*i.     1«S». 

Algonliian.     Michipiii.     lui'liuied  in  Keweenaw  series. 
Palisade  diabaae,  Hall  and  MeUee.     lre.>l.  im\i  o(  Nbw  York  i<(«li-.     IS»1. 
Pinto  diorito.  Weed.     V.  S.  Oeol.  Surv-,  Oeol.  Atlas  of  V.  8..  J'oliti  No.  66.      ISiW. 
Hont&na. 
I  Vort  Deposit  KTWiitt-  jjnoii*,  lirinjalev,     Cin,  Soc.  Nat.  Hisl,,  Juiir,.  vnl,  xvil,  No,  ii, 
p.  113,     ISQ'). 
SI»rylan<l. 

!>r«cott  dioriU),  Emersuri,     V,  H.  Ueul.  Surv,,  Mon.,  vol.  xxix,  pi.  sxxiv.    1898. 
OarboniCerDuti.     MasMi-hiiectls. 
ffriugrle  andexile,  Crow,      Colo.  8cl,  8uc.,  Ptm.,  vol,  iii,  p.  27b.     IHm 
Tertiftry.     Coiomili). 
ipHngle aridesite,  Crows.      ['.  K.  (ieol.  Nurv..  ITIli  Am..  Itppl..  pi,  ii,  p.  :W;t.     lSH»k 
k     Colorado, 
nnail  porphyry,  EuimgnB.      I'.  S.  Geol.  iSurv.,  (ifiol.  Alliis  of    I'.  S.,  Folio   No. 


I 


1898.  ^H 

Colorado.  ^^H 

Ouana  graniU;  Tiain.      Gmil.  8<ic.  Aiti.,  Bnil..  vol.  x\,  pp.  l:«,  l:i--l:tS.      mw.        ^" 

Oklahoma. 
Quo^y  Joe  qHarW-lracliyte,   (iregory.      V.  S.  <ieol.  Kurv.,  Bull.  Nn.  165,  pp.  Ill, 
164.     1900. 
Maine. 
Baggedy  Mountain  pibliM,  Hain.      <ieol.  Soc.  Am..  Bull.,  vol.  xi,  pti.  I:i5-136. 
1900. 
Archean.     OklalioinH. 
Bobinaon  diorite,  Weeil.      I',  K.  (ie<)l.  Surv.,  (ifwl.  Atlas  of   II.  S,.  Folio  No.  56. 
1899. 
Montana. 
RoBita  andeeite.  Crtwe.      IJ.  S.  (ie<d.  Siirv.,  17t!i  Ann.  Hept.,  pi.  ii,  p.  285.      ISMi, 

Colorado. 
Bowlandville  graiiitt.',  tiri:nHlev.     Cin.  Soc.  Nat.  Hist.,, lour.,  viil.  xvii.  No.  ii,  p.  112. 
1894. 
Maryland. 
Saganaga syenite,  Wiiicliell.     Am.  Jour.  S,'i.,  :h[  ser.,  vol.  xji,  p,  :i86.    1K91. 

Arcliean.     Minnesota.     InHnileil  in  Keewatln. 
Kaganaga  syenite,  Selwvn.     Am.  Jour.  Sd.,  M  Her.,  vol.  xliii,  pp.  31tt-a22.     l«9a. 

Arehean.     Canaila. 
Saganaga  granite,  (Sraiit.     Minn.  Geol.  and  Nat.  HisL,  Surv.,  Finti.  Rept.,  vol.  iv, 
pp.  322,  ■167.     !«9!l. 
Arcbeao.    Minnexota. 
Santa  Lucia  granite,  ljiws.in.     Univ.  of  C'al.,  Dejit.  of  (ieol,  Bull.,  vol.  i,  pp.  I-S9. 
189a 
J're-Cretaceinit.     California.     Kxactsyn.  (iran<)<iiorite{?). 
fbneca  quartz-porphyTy,  Innng.    Geol.  of  \Vi?.,  vol.  ii,  p.  520.     1«77. 
lean.     (Visconsiii. 
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South  Hampton  granite,  Hitchcock.    Am.  Jour.  Sci.,  l8t  tier.,  vol.  vi,  pp.  8-4i    1822. 

Connecficut. 
South  Kapleton  andesite,  Gregory.     T.  S.  (ieol.  Surv.,  Hull.  No.  Kio,  pp.  113, 173. 
1900. 

Maine. 
Swansea  rhyolite,  Smith.    U.  S.  <4eol.  Surv.,  (ieol.  Atlat* of  I '.  S.,  Folio  No.  65.    1900. 

Utah. 
Talcott  diabase,  Emerson.    U.  S.  (ieol.  Surv.,  (ieol.  Allan t>f  U.  S.,  Folio  No.  50.    1898. 

Juratriai*.    Ma£i8achusett8. 
Temecula  Oanyon  granite,  Goodyear.     Cal.  State  Mg.   Bureau,  9th  Ann.   R(»pt., 
p.  149.     1889. 

California. 
Thoroughfare  volcanic*,  Smith.     Geol.  of  Fox  Islands,  pj>.  :KM5.     1896. 

Silurian.    Maine. 
Tishomingo  granite,  Hill.     Am.  Jour.  Si-i.,  3d  ser.,  vol.  xlii,  p.  118.     ISiU. 

Indian  Territory. 
Utley  meta-rhyolite,  Weidman.     Wis.  (ieol.  and  Nat.  Hist.  Surv.,  Bull.,  vol.  iii,  si'i. 
eer.  2,  pp.  4-31.     1898. 

Pre-Cambrian.     Wisconsin. 
Vinal  Haven  volcanic^,  Smith.     Geol.  of  Fox  Islamls.  pp.  4(>-o5.     IsiMi.     Maint^ 
Waushara  granite,  Weidman.     Wis.  Geol.  and  Nat.  Hist.  Surv.,  Bull.,  vol.  iii,  sci. 
ser.  2,  pp.  47-64.     1898. 

Pre-Cambrian.    Wisconsin. 
Williamsburg  granite,  Emerson.    U.  S.  Geol.  Surv.,  Mon.,  vol.  xxix,  pi.  xxxiv. 
1898. 

Carboniferous.     Massachusettij. 
Williamstown  granite.     Emerson.     V.  8.  Geol.  Surv.,  (iev)l.  Atlas  of  V.  S.,  Folio 
No.  50.     1898. 

Carboniferous.     Massac  husetU*. 
Wolff  porphyry,  Weed.     U.  S.  Geol.  Surv.,  ( ieol.  Atlas  of  U.  S.,  Folio  No.  55.     1899. 

Montana. 
Woodstock  granite,  Williams.     V.  S.  Geol.  Surv.,  Baltimore  sheet.     1892. 

Maryland. 

Bull.  191—02 28 
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Abilene. 

Acadian. 

Adauifn  Branch. 

Adanit<  I^ke. 

Admiralty. 

A  f Ionian. 

Ajibik. 

Alachua. 

Albany. 

Albert. 

All)ertan. 

Albiruitean. 

Aldrich. 

Algonia. 

Alleghany  River. 

Alle^ippus. 

Allouez. 

Alma. 

Alnwick. 

Altamaha. 

Altamont. 

Alton. 

Altoona. 

Ambov. 

Americus. 

Ames. 

Amherst. 

Amphitheatn*. 

Amyzon. 

Anacacho. 

Anamosa. 

AndefHon. 

^\nden<on  RivcT. 

^\nimai4  River. 

wVnimikie. 

«Vnoma. 
--Anorthcjsite. 
-Antelope. 
-''Antelope  Cn*ek. 
-Anthracite. 
-Anticoeti. 
-Antietani. 


Antiguan. 

Antoine. 

Anvil  Ii(H;k. 

Apinhapa. 

Apinon. 

Ap]>an<)OM\ 

Appleton. 

ApiMHnattox. 

Aquia  Creek. 

A(iui<ineek. 

Arago. 

Arapaho<;. 

Anwlia. 

Archer. 

An*hinH»<le8. 

Anlniore. 

An*naceous  group. 

Arickaree. 

Arietna. 

Aritiaig. 

Arizonian. 

Arka<lelphia. 

ArkansaH. 

Arkona. 

Arlington. 

An>oHt()ok. 

Artemisia. 

Arundel. 

Arvonian. 

Anhlaml. 

A.»<hley. 

A.shley  Hill. 

AHhton. 

Anpalagii. 

Asphalto. 

Aspith'lla. 

Astnria. 

Atane. 

Atchii^on. 

Athahascu. 

Athens. 

AticOhau. 

Atlantic. 


.Vtlantocaurus. 

Atoka. 

Attleboro. 

Aturia. 

Aubrey. 

Auburn. 

Augusta. 

Auriferous. 

Auriferous  slate. 

Auroral. 

Austin. 

Autocene. 

Aux  VaseB. 

Avalon. 

Avondale. 

had  I^and. 

Baden. 

Badito. 

Bainl. 

Bakerstown. 

Ballard. 

Baltiuiorean. 

Banff. 

Bangor. 

Baptano<lon. 

Bar  Harlx)r. 

Baraboo. 

Barachois. 

liarbican. 

Barker. 

Barnegate. 

Barnstable. 

Barranca. 

Barree. 

Barren. 

Barrett. 

Barrington. 

Bart  let  ts  Island. 
j  Barton. 

Basal. 

Bashi. 
I  Bastanl. 
I  Bates  Hole. 


V^ 
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Bttteaville. 

Binigeye. 

Bowling  '  trcen 

Emnri. 

BiniiinKhani. 

BoKemiui. 

■»ay  Bhoi. 

Bishop  Motintain. 

Bradfonl. 

Bftyanl. 

Bitter  Creek. 

BranditiiwH. 

Bayou  Chii'.*t. 

Bituiuinotw. 

Bnw<lon, 

BayK 

Blfuik  BliiEf. 

Braxtnn. 

JBeacon  Hill. 

Black  Biittt, 

Brealhilt, 

Bead  Mauntniu. 

BUck  Hand. 

Brutotiiati. 

Bear  River. 

Black  Hill, 

Briceville. 

''SenrwuUnw, 

BIwk  Prairie. 

Bridgep.)rt. 

B«ivcr. 

Itlat-k  River. 

Brirtger. 

;B«lVBr  Biver, 

Black  River  Faltfi. 

BridpeUin, 

Seavertown. 

ItlHck  Hiiale,  Hiate. 

Brimlielii, 

3«ket- 

Ftl(uk«*»iie. 

Bristol  Bay. 

^Becnift, 

Black  water. 

Brilo. 

SlKlRDck. 

Blackaville. 

Bmad  Bntnrli. 

%edfor<] 

BlauL-o. 

Broail  Tiip, 

Bee  Spring. 

BlBiir<.  Canyon. 

Bnintdlhfriiun 

Beek  man  town. 

Blanfonl. 

Brown. 

Bclfaal. 

Bl.<oiiitlel(l. 

Brown  <ln*k. 

Belle  lale. 

BloDniHbiirp. 

BrowiiHl'urk. 

BellowHpipe. 

Bloomsbury. 

BrawnHtiiwn. 

BelU  LandiiiK. 

BrownHville, 

Belltnn. 

Hbe. 

Brownt<iwn. 

Bellvole. 

Blii«Cauy<>ii. 

Brown  w(xk1. 

BcUy  River. 

BluP  Crw*. 

Bnmawi.-k, 

Bcloit. 

Bhie  Cut 

Brunh  I'reek. 

Belt, 

Blue  Ilillc- 

Brj-ant. 

Bdv». 

Blue  Mountain. 

Br(n  Mawr. 

OdVidAm 

Blue  shell. 

Biu-lianaii. 

Bend. 

Bhiefielcl. 

Bulla. 

BMeame- 

Bliieeat«. 

Buff. 

B«»t<m. 

BlueBUuie, 

Buff  Bav. 

fiena. 

BhiS. 

Buffalo. 

Betluhfte. 

Bodevillf. 

Buffalo  Cmek. 

Bernsntetitn. 

Bowy. 

Bi.hr, 

Bprlie. 

B.j|rue  Inland. 

Biihnitoiii', 

Bertram. 

Boh."r.ii,i, 

Bull  Crwk. 

Bethany  Falln. 

Bolivar. 

Bnll  Mountain. 

Settles. 

Bolton. 

Buniwnilie. 

Beulab. 

Bonair. 

Bunker  Hill. 

BoDaventiire. 

Biirlingame. 

Bietaialt 

Bono  Uke. 

Burlington. 

%,Bw«i. 

B<i.>ne. 

Bnrnetan. 

BigBliw. 

Boone  vi  lie. 

BuniHt. 

BigCUfty. 

Boautliel. 

Burnet  Bnuiitb 

Br*.,ut-. 

Butler. 

Bigluj™.. 

aiasanlvilli?. 

Byron  l«ds. 

Big  Valley. 

Bwtnn  Bar. 

( '«(Spon. 

Bijiki. 

Biifton  groiij). 

Ua<-he  Creek. 

Biloxi. 

Bulloui  [iniirie. 

Cache  Lake. 

BinRcn. 

BnuWer. 

(^■ho  Valley. 

a>r/i  Crr^'k, 

B,.w  Biver. 

Cadent 

Birrf  .^/(.uiilaijj- 

Bc.»rtiiii. 

Cades. 

wnu.| 
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Cairo. 

CaMle. 

Chico-Teion. 

CalaTenw. 

CuKtle  Mountain. 

Chiffln. 

CalnreouB. 

Cat  Hea.1. 

ChikiH. 

QUdferous. 

Cateiiupa. 

Chilhowee. 

CWderwood  Necik. 

CaUK'tin. 

Chipola. 

CRlhoDD. 

C-atekill. 

Callaway. 

Cauda-Galli. 

Chii|uee. 

Caloomhatehie. 

Cave. 

Chitifltone. 

Cslamt^t  Bt«ch. 

Cave  Cn«k. 

Chloritic. 

Ctmbridjie. 

Cave  Rock. 

Choelaw. 

Camden. 

Cave  Spring. 

Caynga. 

Chuar. 

CSftmp  Creek. 

Ciedar. 

Chiirrhill. 

Camfihell  Creek. 

Cedar  Hilla. 

Cimarron, 

Oamjioplivlluiji. 

Cedar  Valley. 

CiiK^innati. 

Ctenun. 

Cedarton. 

CiHCO. 

Canadian. 

Cedarville. 

Citadel. 

Canal. 

Central. 

Citieo. 

Cananiol. 

Ceratope. 

Clailwme. 

Caimelton. 

Cerro  (Jordo. 

Clapsydrops. 

Cantem. 

ChaeliteM. 

Clarion. 

Cantwell. 

Chalky. 

Clark. 

Canyon. 

Chamberlin. 

Clark  l-otinty. 

CSanvcii  CitV 

Clarkes  Mill. 

G.[.-a,.-(i.^«. 

(1iHni  plain. 

Clarksburg. 

Gape  Beaufort 

Chan  lite. 

Clay. 

Cape  Cod. 

Chapelton. 

Clayton. 

Cape  Fairweather. 

Chapman. 

Clear  Creek. 

Cfcpe  tiirafdean. 

Charette. 

(near  Fork. 

Cape  Horn. 

Cliariton. 

Cape  John, 

Charleston. 

Cleveland. 

Cape  May. 

Cha«-. 

Cleveland  C.iuntv. 

Cbpitol. 

Chatau(|i)an. 

Click. 

Caprina. 

Cliff. 

Oapratina. 

<'haltanoo(ta. 

Clinch. 

Canliola. 

Cha/y, 

Clinch  Mountahi. 

Cariboo. 

ChehaliH. 

Clini^man. 

Oarlile. 

Cheinun)f. 

Clinton. 

Carlinville. 

Cherokee. 

Clipper  tiap. 

Ckrlyle. 

Cherry. 

Clover  Cai.von. 

Carmanah  Point 

Ch»Try  Creek. 

Coal  Bluff. 

Carraelo. 

Cherry  Itldge. 

Ckial  meamiren. 

Carolinian. 

Cherry  vale. 

Coale.io. 

Oaroni. 

Che«aj>eake. 

Coact. 

Oarribewi. 

Cheshire. 

OiBHtal. 

Carrizo  Creek.    -^ 

Chester  Valley. 

Coasterx  Jlarhor  Ixlan.l 

Oarrollton. 

Chester. 

Coatzae<Kilco». 

Cartere  Creek 

Cobeqnid. 

Cascade. 

Chei-tniit  Hill. 

Cob«-ook. 

CaBcale. 

Cobre. 

CsBeyville. 

Chickaniaiiea. 

Cochran. 

CMhaqua. 

ChirkaMtw. 

Cochulta. 

ClsBon. 

Chico. 

Cockeywvvlte. 

C^wnville. 

Chiropee. 

\CwV;sfieV\¥ftTT^. 
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Codonis, 

(5ove. 

Don-. 

Copynuuui. 

C/isvilK 

Dorw-t- 

CoBev  aaaiL 

Crab  Ordianl. 

DoiDun. 

Co«8»n- 

OmiIipit.v  Wtnil. 

IhnMc  M..nnliu 

CoHbitv,k. 

Craiwtuii. 

1  >«iiglaF. 

C(>liiwuti>r. 

Crawford. 

Doiily. 

Coir  CoiDp. 

Cretai*ons  Ni..  1,L*,  3, 

DriTp'r. 

Coletuai,. 

CrinoLlnl. 

Dowiu. 

O.U->  Bn-.k. 

Cripj.lp  Crock. 

Dn«l»i-li. 

Colics  Hill. 

Croataii, 

Dry  Boiie. 

€(>Ultu<vUIe. 

Vwm  Haine. 

Dry  Creek. 

Coluw<lo. 

CroaBwickit. 

Diick  Cra>k. 

Colmiibia. 

CryrtHl. 

Dull. 

Crytal  City. 

DiiniW, 

Colvins  Kun. 

CulMliiiVH. 

DunkHMlCrefk. 

roi]i8i>i-h>'. 

Ciii'liara. 

Diuilup. 

Caiiiaiit-I»'  I'e«k. 

Oiimbcriand. 

Diiiivo(c«i 

Coinpt  Ci*r-lc. 

CopHtoroUB. 

DupUu, 

Oomo. 

Curlew. 

DyortoDQ. 

Onwuimit. 

Ciim.n. 

Eb«I«. 

Conatmigsi, 

Eagle  Knrd. 

Com*i.tion. 

C^iyahoga. 

Eagle  Paw. 

Concreti'inary. 

(>pr««. 

Bartham. 

Dakota. 

Karit4>n. 

Congioniornte. 

DalluB. 

KaatLee. 

Connecticut  Rivpr. 

Pulton. 

Kutrni. 

HmtLoiiril^. 

Eaton. 

CoriniKjiieneseiiig. 

itniivilJe. 

Eaa  Clairt. 

Coaeliohockeii. 

Davenport. 

Ecphora. 

Contra  Coela. 

Day  Creek. 

EdlMn. 

Conway. 

Dayton. 

Edmonton. 

Cooks  tnieL 

Di.  S<.to. 

Edwanis. 

Derker  F..rry. 

Egremont. 

Cooper. 

Deep  Creek. 

EiuHtine. 

Coopw  Bivor. 

Dwp  River. 

Elevabir. 

Com.. 

Deer  Creek. 

Elevator  ft. 

Couaa. 

Dekall.. 

Elgin. 

(^pper  River. 

Del  Rid. 

Elk. 

Cojiper-ljeariiiK- 

Delaware. 

Elk  Cret-k. 

Cwiuinii. 

Delhi. 

Elk  FlallB. 

Cflml. 

Delldlle. 
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U- 5.  GEOLOGICAL  SURVEY 


IS^ 


A  GAZETTEER  OF  CUBA, 


By  Henry  Gannett. 


GBOGKAPHY  ANI>  TOPOGRAPITT. 

Cuba,  the  largest  and  most  populous  of  the  West  Indian  Islands, 
lies  directly  south  of  Florida.  Habana,  the  capital,  is  a  little  west  of 
soath  of  Key  West,  and  is  distant,  in  a  stmight  line,  about  100  miles, 
being  separated  from  it  by  the  Strait  of  Florida.  Cuba  lies  between 
the  meridians  of  74^  and  85°  west  of  Greenwich  and  between  the 
parallels  of  latitude  19°  40'  and  23°  33'.  Its  extreme  length,  from 
Cape  Maisi  on  the  east  to  Cape  San  Antonio  on  the  west,  is  730  miles. 
Its  breadth  differs  greatly  in  diflferent  parts,  ranging  from  100  miles  in 
the  east  to  25  miles  in  the  neighborhood  of  Habana.  Its  area,  includ- 
ing Isla  de  Pinos  and  the  bordering  keys,  may  be  accepted  as  approxi- 
mately 44,000  square  miles. 

The  north  coast  is  mainly  steep  and  rocky  and  in  the  middle  portion 
of  the  island  is  bordered  by  lines  of  islands  and  coral  reefs,  the  pas- 
sages through  which  are  extremely  intricate.  These  islands  are  low, 
mainly  covered  with  mangrove  thickets,  and  contain  few  inhabitants. 
In  the  western  part  of  Cuba  the  coast  bluflfs  are  low,  l>eing  only  about 
100  feet  in  height,  but  they  gmdually  rise  eastward  until  in  the  neigh- 
borhood of  Matanzas  they  are  fully  500  feet  above  the  soa.  Farther 
east,  in  Santa  Clara  and  Puerto  Principe,  they  are  lower,  while  toward 
the  eastern  end  of  the  island,  in  Santiago  Province,  the  coast  is  rugged 
and  almost  mountainous,  rising  from  the  sea  in  a  succession  of  terraces. 

From  Cape  Maisi  westward  the  south  coast  is  bordered  by  moun- 
tains. That  portion  of  it  extending  from  Santiago  to  Cape  Cruz  is 
bordered  by  SieiTa  Maestra,  which  rises  abruptly  from  the  water  to 
an  altitude  of  several  thousand  feet.  From  Cape  Cruz  the  coast  trends 
northward  around  the  Bay  of  Buena  Esperanza,  into  which  opens  the 
broad  and  fertile  valley  of  Rio  Cauto,  the  largest  stream  of  the  island. 
The  shores  of  this  bay  and  most  of  the  coast  thence  westward  to  Cape* 
Antonio,  the  west  point  of  Cuba,  are  low  and  marshy.  This  coast 
consists  in  the  main  of  a  narrow  strip,  but  west  of  Cienfuegos  it 
extends  t&r  inland,  forming  the  great  Zapata  S^«axi^^  ^w  ^\si^*eX> 
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impenetrable  region  75  miles  in  length  in  an  east-and-west  direciioii 
by  30  miles  in  breadth.  Off  the  south  coast  are  many  low,  marshy, 
mangrove-covered  islets.  Most  of  the  harbors  of  both  the  north  and 
south  coasts  are  of  peculiar  shape,  with  narrow,  crooked  entrances, 
opening  within  into  basins  of  considerable  extent,  which  are  thus  com- 
pletely sheltered.  This  is  the  character  of  the  harbors  of  Habana, 
Santiago,  Cienf  u^os,  Guantanamo,  and  many  others. 

The  relief  of  the  island  is  complicated,  being  composed  of  several 
disconnected  features  which  apparently  bear  little  relation  to  one 
another.  The  middle  portion  of  the  island,  including  the  provinces 
of  Habana,  Matanzas,-Santa  Clara,  and  Puerto  Prindpe,  presents  little 
relief,  consisting  in  the  main  of  broad,  undulating  plains  and  shallow 
valleys.  It  is  only  at  the  two"  ends  of  the  island,  namely,  in  Pinar  del 
Rio  in  the  west  and  Santiago  in  the  east,  that  the  country  presents  any 
decided  features.  Throughout  Pinar  del  Bio  Province  runs  a  range 
of  hills  parallel  to  the  coasts,  a  little  north  of  the  middle  of  the  island, 
known  as  the  Organ  Mountains  (Sierra  de  los  Orgaiios).  These  rise  in 
many  places  to  altitudes  exceeding  2,000  feet,  and  culminate  in  the 
summit  known  as  Guaguibon,  which  has  an  altitude  of  about  2,600 
feet  From  the  crest  of  this  range,  which  forms  a  watershed,  the  land 
descends  gently  northward  and  southward  to  the  coast.  The  south- 
ward slopes  form  the  celebrated  tobacco  land  known  as  Tuelta  Abajo. 

The  Organ  Mountains  cease  as  a  range  a  little  west  of  the  city  of 
Habana,  but  traces  of  this  uplift  c»n  be  followed  eastward,  through 
Matanzas  and  Santa  Clara  provinces,  in  lines  of  low  hills  rising  from 
the  extended  plains.  Such  hills  are  the  Tetas  Managua,  near  Habana, 
and  the  Pan  del  Mattinzas,  just  south  of  the  city  of  the  same  name. 

In  Santiago  Province,  at  the  eastern  end  of  the  island,  the  country 
breaks  up  in  hold  relief.  Along  the  south  coast  is  the  Sierra  Mae'stra, 
separating  the  coast  from  the  valley  of  the  Rio  Cauto,  reaching  altitudes 
exceeding  5,(KM)  foot,  and  in  one  peak,  Turquiuo,  a  height  of  8,820  feet. 
This  range  extends  unl)rokcn  from  Cape  Cruz  eastward  to  Santiago, 
and  thence  in  a  more  broken,  plateau-like  fonn,  to  the  east  end  of  the 
island.  The  interior  of  Santiago  Province  north  of  the  valley  of  the 
Cauto  consists  in  the  main  of  a  greatlj'  dissected  plateau,  rising  to 
altitudes  of  1,000  to  2,000  feet. 

Isla  de  Pinos  lies  to  the  south  of  the  main  island.  The  northern 
part  of  this  island  is  slightly  broken  in  surface,  while  the  southern 
part,  which  is  nearl}^  disconnected  from  it  by  a  strip  of  swamp,  is  low 
and  level. 

The  rivers  of  Cuba  are  numerous,  but  short,  and  few  of  them  are 

of  any  importance  to  navigation.     The  largest  stream  is  the  Rio  Cauto, 

in  Santiago  Province,  which  drains  a  broad  and  very  fertile  valley. 

This  river,  which  has  a  total  length  of  150  miles,  is  navigable  for  small 

^easels  as  far  as  Cauto  Embarcadevo^  \s\\out  50  miles  above  its  mouth. 
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The  next  river  in  point  of  importance  i^  the  Sagua  la  Grande,  on  the 
north  slope  of  the  island,  in  Santa  Clara  Province,  which  is  navigable 
for  about  20  miles.  Of  the  many  other  streams  of  the  island  few  are 
navigable  at  all,  while  others  are  navigable  only  within  their  estua- 
ries. The  interior  of  the  island  is  dependent  upon  its  few  railroads, 
of  which  there  are  only  1,100  miles,  and  its  poor  wagon  roads. 

MINERAIi  RESOURCES. 

The  mineral  resources  of  the  island,  so  far  as  developed,  are  limited, 
and  consist  almost  entirely  of  iron  ore.  Iron  has  been  mined  for  many 
years  at  the  south  base  of  the  Sierra  Maestra,  a  few  miles  east  of 
Santiago.  The  ores  are  hematite,  with  a  little  limonite,  and  are  found 
principally  as  float  ore  in  the  lx)wlders.  It  is  not  certain  that  any  ore 
has  been  found  in  place.  The  ore  is  of  excellent  quality,  containing 
about  62  per  cent  of  iron,  and  is  easy  to  work.  The  developments  are  in 
the  hands  of  three  companies,  and  nearly  all  of  the  ore  produced  has 
been  shipped  to  the  United  States,  principally  to  Baltimore.  Copper 
deposits,  said  to  have  l>een  of  enormous  richness,  were  worked  for 
many  years  under  the  Spanish  regime,  in  the  neighborhood  of  Cobre, 
but  in  recent  years  operations  have  ceased,  and  the  mines  are  at 
present  filled  with  water.  Asphaltum  has  been  found  in  several  places, 
particularly  near  the  city  of  Santa  Clara,  where  it  has  been  utilized  in 
making  illuminating  gas. 

A  little  gold  and  silver  has  been  mined  in  past  times,  hut  for  many 
years  the  island  has  not  produced  any  of  these  metals. 

ClilMATE. 

The  climate  of  Cuba  is  comparatively  simple  and  can  be  briefly 
described.  With  the  long  narrow  shape  of  the  island  and  its  great 
extent  of  coast  line,  it  has,  in  high  degree,  an  insular  climate,  with  a 
yiigh  mean  temperature,  great  humidity,  and  ample  rainfall.  Lying 
within  the  tropics,  the  island  is  subjected  to  the  northeast  trades,  which 
l>low  over  it  steadily  and  constantly.  They  bring  to  the  north  coast 
^nd  the  northern  slopes  of  the  island  an  ample  rainfall,  while  the 
southern  slopes,  especially  at  the  eastern  end,  protected  by  the  moun- 
txiins  from  the  trade  winds,  receive  a  much  less  amount  of  rainfall, 
although  sufficient  for  the  cultivation  of  most  crops.  At  Habana,  on 
"the  north  coast,  the  mean  annual  temperature  is  77°,  and  the  range  of 
'temperature  between  the  mean  of  the  hottest  month  and  that  of  the 
^X>ldest  month  is  from  82°  to  71°.  The  highest  temperature  on  record 
ia  Habana  is  100.6°;  the  lowest,  49.6°.  The  maximum  temperature 
S«  not  as  high  as  in  many  northern  cities  of  the  United  States,  but  the 
^oration  of  high  temperature  in  Cuba  is  much  greater.  But  noty^vtV^- 
standing  the  long-oontinued  high  temperature,  lYi^  notVllCL^^rci  ^or^^^  ^^ 
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'  the  island  are  cooled  hy  (be  constant  trade  winds,  and  the  niphts,  even 
'  in  smiinier,  are  cool.  The  figurea  given  alx)ve  for  Hahana  represent 
I  the  conditions  of  the  island  fairly  well,  excepting  that  oti  the  south 
l-eoast  and  in  thn  interior  the  temperature  is  a  little  higher-  The  mean 
snnual  rainfall  at  Habana,  derived  from  observations  of  many  years' 
duration,  is  b'2  inches,  and  this  figure  represents  quite  closely  the  rain- 
fall throughout  the  north  coast  of  the  island.  The  rainfall  is  decidedly 
less  than  upon  the  Gulf  coast  of  the  UniUxl  States,  and  is  but  little 
greater  than  that  of  the  northern  seaboard  cities.  About  two-thirds 
of  thi.1  rainfall  descends  between  May  and  October,  the  i-emainder  of 
j^e  year  being  comparatively  dry. 

E,  CIVIL   DIVISIONS.  I 

For  administrative  purposes  Cuba  is  divided  into  six  provinces^ 
vhich,  named  from  the  west  eastward,  are  Pinar  del  Rio,  Habana, 
Matanitiis,  Santa  Clara,  Puerto  Principe,  and  Santiago,     These  prov- 

'  Idccs  nr(!  divided  into  municipal  districts,  or  tmninm  municipnles,  of 
which  there  are  132  in  the  island,  including  the  Isla  Av  Pinns,  which 

\  forms  a  municipal   district  of   Habana  Province.     The   number   of 

t municipal  districts  in  each  province  is  given  l>eIow. 
Xamher  of  mvnieipul  dittrui*  in  each  provincf. 

Habana  ProvinLt! 88 

Pinar  del  Rio 20 

Matan^aH 24 

Santa  Clam 28 

Puerto  Prinriix' 5 

Santii^i 19 

The  municipal  districts  are  in  turn  divided  into  barrios,  of  which 
there  arc  approximately  1,500  in  the  island,  including  those  constitut- 
ing the  cities.  Such  organizations  as  cities,  in  the  sense  in  which  we 
understand  the  term,  do  not  exist  in  Cuba.  The  city  of  Habana  has 
no  legal  limits,  but  comprises  most  of  the  municipal  district  of  that 
name.  This  includes  not  only  a  large  urban  population,  but  also  a 
tiinall  number  of  rural  inhabitants.  By  the  recent  census  the  popula- 
tion of  the  cities  of  the  island  was  obtained  by  selecting  from  among 
the  barrios  composing  the  municipal  districts  those  whose  population 
was  urban  in  character. 

HISTORY. 

Cuba  was  discovered  by  Columbus  on  October  28, 1492,  the  landing 

being  at  or  near  the  present  city  of  Nuevitas,  on  the  north  coast  of 

the  province  of  Puerto  Principe,     He  explored  this  coast  from  th&- 

iMguna  de  Moron  eastward  to  Cape  Maisi,  at  the  eastern  end  of  tb» 

island.     On  this  voyage  and  in  ottiCT  ftx&setvieot  visits  to  the  island^ 

explored  most  of  the  remaining  paite  ci  \,Ve  «»s\- 
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For  several  years  little  attention  was  paid  to  the  island,  and  it  was 
not  until  1512  that  colonization  was  attempted.  That  year  Velasquez, 
with  a  force  of  300  men,  founded  the  town  of  Bai*acoa,  near  the  eastern 
end  of  the  island,  and  two  years  later  Trinidad  and  Santiago,  together 
with  a  number  of  other  towns  in  the  interior.  In  1519  Hahana  was 
founded,  and  in  1552  it  became  the  capital.  The  growth  of  European 
population  in  Cuba  was  particularly  slow  during  the  tirst  250  years, 
and  in  1775  the  population  numbered  only  171,620.  The  occupation 
of  Cuba  by  the  Spaniards  was  continuous  from  the  date  of  its  coloni- 
zation to  1898,  with  the  exception  of  the  English  invasion  of  1762, 
during  which  Habana  and  a  part  of  Matanzas  Province  were  taken 
possession  of  by  the  English  and  held  for  a  few  months.  On  Decem- 
ber 10,  1898,  the  sovereignty  of  Spain  in  Cuba  was  relinquished  by 
treaty  to  the  United  States,  after  a  war  which,  though  brief,  was 
exceedingly  disastrous  to  Spanish  power  and  prestige. 

While  thas  measurably  free  from  foreign  invasion  for  centuries,  the 
island  was  on  several  occasions  the  scene  of  domestic  disturbances,  due 
in  nearly  all  cases  to  Spanish  misrule.  Such  were  the  insurrections 
of  1717,  1812,  1826,  and  at  several  later  dates,  but  none  of  these  were 
of  serious  importance.  In  1868,  however,  an  insurrection  broke  out, 
and  continued,  with  desultory  fighting  in  various  parts  of  the  island, 
for  ten  years.  The  recent  insurrection  was  the  most  general  and 
serious  of  these  domestic  distufl>ances.  It  broke  out  in  1895,  and  was 
ended  in  1898  ])y  the  inter\^ention  of  the  United  States.  It  is  unneces- 
sary to  speak  of  this  at  length,  since  the  events  of  that  struggle  are 
recent  and  well  known. 

The  aboriginal  inhabitants  of  Cu])a  have  teen  variously  o^timati^d  at 
from  200,000  to  1,000,000.  In  all  probability  the  former  figures  are 
nearer  the  truth.  Upon  the  settlement  of  the  island  by  the  £uro{)eans 
these  natives  were  promptly  enslaved  and  put  to  work  on  the  plantations 
and  in  the  mines,  where  they  soon  succumbed  to  hard  work,  and  within 
fifty  years  of  the  date  of  the  first  colonization,  or  long  before  the  end 
of  the  sixteenth  century,  the  aboriginal  population  of  Cuba  had  teen 
wiped  oflf  the  face  of  the  earth,  and  at  present  no  tnu-e  of  Indian 
blood  is  to  be  found  in  the  island.  Upon  the  destruction  of  the  Indian 
element  its  place  was  tiiken  ])y  African  slaves,  and  for  centuries  the 
African  slave  trade  was  a  most  profitable  one,  ceasing  only  with  the 
abolition  of  slavery  in  1883. 

POPUIiATION. 

The  population  of  Cuba,  according  to  the  census  taken  under  the 
direction  of  the  United  States  War  Department  in  1899,  was  1,572,797. 
Twelve  years  earlier,  in  1887,  a(»cording  to  a  census   taken   under 
Spanish  authority,  the  numter  was  reported  vna  V,^*6V.,^'^'\^  ox  w^^k^S.^ 
59^000  greater.    After  aJiowing  for  the  probaVA^i  \\ivii:^«iA^  ol  >iXi<i v^^^- 
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■  lation  between  1S87  nnd  1S95,  the  (late  on  whieh  the  insurrection  broke 
'  out,  the  loss  of  life,  as  indicated  by  those  two  censuses,  maj-  he  esti- 
mated at  nearly  200,000,  a  loss  which  may  be  attributed  to  the  war 
and  to  the  accompanying  reconcentration. 

The  first  census  of  Cuba  upon  which  any  reliance  cjin  \>e  phiced  wan 
taken  in  1775.  The  following  table  shows  the  ixjpulation  at  the  dale 
of  each  i^ubsequcnt  census  and  the  decennial  rate  of  increase: 


Ffgniiatiim  •>/  fiihii  ii 
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The  loss  in  population  incident  to  the  insurrection  was  sustaineil 
entirely  by  the  tiiree  western  provincCH,  the  three  eastern  provinces 
.  having  gained  during  the  period  between  1S87  and  1899,  although 
Santa,  Clara,  one  of  the  largest  provincfijs  of  the  island,  gained  but  a 
trifling  iimoiiiit. 

The  density  of  populaciou,  taking  the  island  as  a  whole,  was  85.7 
inhabitants  to  the  square  mile.  The  area,  population,  and  density  of 
population  of  the  six  provinces  are  given  in  the  table  below: 

Area,  UAiU  jtoiniiaiiun,  niui  liemUif  nf  pojiuiaiion,  by  provitutl. 


mvinc*. 

Ar». 

DeiulW. 

.IS 

tM.MI 

The  urban  population  of  Cuba,  including  in  that  term  the  inhabi- 
tants of  all  cities  of  more  than  8,000  population,  was  33.3  per  cent  of 
the  entire  popuktion,  or  a  little  less  than  one-third,  being  but  a  trifle 
ismaller  than  that  of  the  United  States.  Including,  however,  all  cities 
down  to  1,000  each,  the  proportion  of  urban  population  rises  to  47.1 
per  cent,  that  of  the  United  States  being  the  same.  The  capital  and 
chief  city  of  the  island  is  Habana,  situated  on  the  north  coast  near  its 
trestern  end,  with  a  population  of  235,981.  Other  important  cities  are 
Santiago,  the  capital  of  Santiago  Province,  on  the  south  coast  near  the 
•■"terii  end  of  the  island,  popu\at\OTi  4S,(y^-,  '^tAanxu&,  the  capital  ot 
inzaa  Province,  on  the  north  coaat,  po^XaSAOTi^^WV-.,  *" 
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in  Santa  Clara  Province,  on  the  south  coast,  population  30,038;  Pueiix) 
Principe,  the  capital  of  the  province  of  the  same  name,  situated  in  the 
interior,  population  25,102;  Cardenas,  on  the  north  coast,  in  Matanzas 
Province,  population  21,J)40.  Most  of  the  larger  cities  are  situated 
upon  the  seacoast  rather  than  in  the  interior,  indicating  their  commer- 
cial character. 

The  center  of  population  of  Cuba  in  1899  was  situated  in  latitude  22° 
15'  and  longitude  80°  23'.  This  locates  it  in  Santa  Clara  Province,  30 
miles  southwest  of  the  city  of  Santa  Clara,  and  8  miles  northeast  of 
Cienfuegos.  It  is  at  a  distance  of  76  miles  northwest  of  the  geographic 
center  of  the  island. 

As  to  sex,  the  population  was  distributed  in  the  proportions  of  51.8 
per  cent  males  and  48.2  per  cent  females,  the  excess  in  the  number  of 
males  being  probably  due  to  immigration. 

As  to  race,  there  were  68  per  c«nt  white  and  32  per  cent  colored. 
The  colored  formed  less  than  one-third  of  the  ix)pulation,  and  their 
proportion  has  for  many  years  been  diminishing.  The  foreign-born 
foimed  9  per  cent  of  the  total  population,  which  leaves  60  per  cent  as 
native  whites.  Three-fourths  of  all  the  foreign-born  in  (^il)a  came 
from  Spain.  Of  the  remainder,  the  countries  whic^h  most  freely  con- 
tributed were  China,  Africa,  and  the  United  States.  Other  West  Indian 
islands,  and  even  the  neighboring  countries  of  Central  and  South  Amer- 
ica, contributed  very  few,  showing  the  extremely  sedentary  character 
of  these  peoples. 

The  foreign-born  element  was  found  mainly  in  the  cities,  and  especi- 
ally in  the  larger  ones.  Nearly  one-third  of  the  entire  foreign-born 
element  was  found  in  the  city  of  Habana,  where  it  constituted  22  per 
cent  of  the  entire  population  of  the  city. 

The  proportion  of  married,  even  when  we  juld  to  the  numl>er  of  those 
legally  married  those  who  have  assumed  marital  relations  without  th(» 
sanction  of  law,  is  very  small,  l)cing  only  24  pi>r  cent  of  the  population, 
as  contrasted  with  the  proportion  in  the  United  States,  35.7  per  cent. 
Of  this  proportion  thus  living  together,  either  with  or  without  the 
sanction  of  law,  about  two-thirds  were  legally  married  and  one-third 
were  living  together  without  marriage.  The  legally  married  consti- 
tuted only  about  one-half  the  proiK)rtion  that  they  do  in  the  United 
States.  ^.   ^ 

Of  the  total  population  of  Cuba,  34  per  cent,  or  a  little  more  than 
one-thii*d,  were  able  to  read.  For  obvious  reasons,  illitenu'y  was 
greater  among  the  colored  than  among  the  white,  and  greater  in  rural 
districts  than  in  cities. 

The  proportion  of  Culmns  reiK)rted  as  l>eing  employed  in  gainful 
occupations  was  40  per  cent,  or  two-fifths  of  the  total  population,  a 
proportion  larger  than  in  either  the  United  States  or  Porto  Kico.     Of 
the  males,  68  per  cent  were  reported  as  wage-eaTT\ct^v  ol  XJaa  \^\\\^!^J^^^ 
only  9  per  cent 
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The  wiige-eamers  were  distributed  in  the  following  proportions 
among  the  great  groups  of  occupations: 

Occupation*  of  uiage-tamen. 

Agriculture,  fisheries,  and  roiiung 48 

Domestic  and  j)ereoiial  Bervice 23 

ManiifactureB Ift 

Tmrleaixl  traaeportAtion \'i 

ProfeeaioDB I 

AGKICULTURB. 

There  were,  in  I81III,  U0,711  farms,  with  a  total  area  of  262,858 
caballerias,  n  ciiballt^ria  l>o)Dg  equal  to  33  acres.  The  average  size  of 
a  farm  in  Culia  was  143  acres,  and  the  average  area  cultivated  per 
farm  13  acres.  Of  the  entire  area  of  Cuba  3U  per  cent  was  reported 
to  be  in  farms,  but  only  3  per  cent  of  the  area  of  the  island,  and  only 
10  per  (leiit  of  the  area  in  farms,  was  under  cultivation.  The  mot<t 
highly  cultivated  parts  uf  the  island  were  in  Matanzas  and  Uabana 
provinces.  In  Puerto  Principe  cuitivatjon  is  comparatively  slight, 
most  of  the  farms  consisting  of  mere  cattle  ranches. 

Of  the  cultivated  area  of  Cuba,  less  than  one-half  was  owned  by  its 
occupants,  and  a  little  more  than  one-half  was  rented.  Of  this  culti- 
vated area  85  per  cent  was  ot^cupjed  by  whites,  either  as  owners  or 
rent^-rs.  and  only  11  per  cent  by  colored,  the  remainder  being 
unknown. 

The  only  measure  of  farm  products  obtained  by  the  census  was  in 
terms  of  areas  cultivated  in  the  sevci-al  crops.  Measured  thus  by 
areas  under  cultivation,  sugar  cane  is  far  the  most  important  crop  of 
the  island,  occupying  47  per  cent,  or  nearly  one-half  the  cultivated 
area.  Sweet  potatoes  are  second  on  the  list,  with  11  per  cent;  tobacco 
!)per  («nt.  Bananas  occupy  little  less  than  9  per  cent,  and  other 
crops  occupy  still  smaller  proportions.  Sugar  cane  was  produced  in 
all  the  provinces  of  the  island,  but  had  the  greatest  importance  in  the 
provinces  of  Santa  Clara  and  Matanzas,  which  together  produced 
nearly  three-fourths  of  the  crop,  as  measured  by  the  area  under  culti- 
vation. Santiago  produced  about  one-sixth  of  the  crop  and  Habana 
about  one -sixteenth,  the  proportions  produced  in  the  other  provinces 
being  trifling. 

Tobacco  was  produced  in  all  the  provinces,  but  three-fourths  of  the 
entire  production,  as  measured  by  the  area  under  cultivation,  came 
from  the  province  of  Pinar  del  Rio,  and  nearly  all  the  remainder  from 
Habana  and  Santa  Clara. 

Coffee,  which  was  once  a  product  of  great  importance  in  Cuba,  has 
diminished  in  recent  years,  and  now  but  little  is  produced,  that  little 
coming  from  the  provinces  of  Santiago  and  Santa  Clara. 

There  were  in  Cuba,  in  1899,  207  sugar  mills,  or  centrals,  with  a 
daily  production  of  61,407  bags  of  sugar.  There  were  also  86  stills, 
with  a  daily  capacity  of  161,751  gftUota. 
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(In  the  following  lint  the  Spanish  generic  terms  are  used,  followed  by  the  English  equivalent.] 


Abalo0,  Punta;  point  on  west  coaf^t  of  province  of  Pinar  del  Rio. 

Abrens;  municipal  district  in   province  of  Santa  Clara.     Area  52  eqnare  milep. 

Population  3,995. 
Abreus;  city  in  interior  of  province  of  Santa  Clara.     Population  1,300. 
Aceituno,  Arroyo;  small  branch  of  Arroyo  Zacatecas  in  northern  part  of  province 

of  Santa  Clara. 
Acooto,  Arroyo;  creek  in  northern  part  of  Sagua  de  Tanamo,  province  of  Santiago. 
Acostos,  Sierra  de  I«08;  mountains  in  municipal  diHtrict  of  Guane,  province  of 

Pinar  del  Rio. 
Afaera,  Punta  de;  point  at  entrance  of  Bahia  Honda,  north  coast  of  province  of 

Pinar  del  Rio. 
Afaerat  Punta  de;  point  on  north  coast  of  San  Antonio  peninsula,  province  of 

Pinar  del  Rio. 
Alabama,  Rio;  tributary  of  Rio  Manati  in  southern  part  of  province  of  Santa 

Clara.    Length  20  miles. 
Alabama,  Sierra  Alta  de;  mountains  in  municipal  district  of  Santa  Clara,  prov- 
ince of  Santa  Clara. 
Agial,  Arroyo;  short,  left-hand  branch  of  Toa  River  in  Santiago  Province. 
A^aacate;  municipal  district  in  Habana  Province.     Area  63  square  miles.     Popula- 
tion 3,163. 
Aguacate;  dty  in  interior  of  Habana  Province.    Population  1,555. 
Aguacate;  village  in  municipal  district  of  Bahia  Honda,  province  of  Pinar  del  Rio. 
Aguacate;  barrio  in  municipal  district  of  Aguacate,  province  of  Habana. 
Aguacate;  barrio  in  mimicipal  district  of  Bahia  Honda,  province  of  Pinar  del  Rio. 
Aguacate,  Arroyo;  right-hand  branch  of  Rio  Caguanes,  in  northern  part  of  province 

of  Santa  Clara. 
Aguacate,  I«onia;  hills  in  western  part  of  municipal  district  of  Moron,  province  of 

Puerto  Principe. 
Aguacate,  Loma  del;  hill  in  municipal  district  of  Bahia  Honda,  province  of  Pinar 

del  Rio. 
Aguacero,  Arroyo;  small  stream  in  municipal  district  of  Puerto  Principe,  province 

of  Santiago. 
Aguada,  Cayo;  small  island  between  Cayo  Romano  and  north  coast  of  province  of 

Puerto  Principe. 
Aguada,  Oayo  de  la;  island  off  north  coast  of  province  of  Santa  Clara. 
Aguada  de  Moya;  village  in  northern  part  of  province  of  Santa  Clara,  municipal 

district  of  Las  Vueltas. 
Aguada  de  Moya;  barrio  in  municipal  district  of  San  Antonio  de  las  Vueltas, 

province  of  Santa  Clara.     Population  1,065. 
Aguada  de  Paaajeroa;  village  in  municipal  district  of  Cienfuegos,  province  of 

Santa  Clara. 
Aguada  de  Pasajeros;  barrio  in  municipal  district  of  Cienfuegos,  province  of  Santa 

Claia.    Population  8,777. 

BuU.  192—02 2  Y\ 
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Aguadilla,  Arroyo;  short,  left-hand  branch  til  Bio  Caguaneo,  ia  northern  ]Art  vf 

province  of  f'anta  CUra. 
Afuadorea,  Sur^dero  de;  anchors^  in  Baiithem  ccaat  of  proviare  of  Santiajcu. 

Tuuiiici[ia1  district  of  Soiitia^o  de  Cuha. 
Agiitts,  Arroyo;  Ktre&m  in  eaetem  part  of  nmnidpal  (li§trict  nf  C\e«u  i\t>  A\'ila. 

[iroviiiTO  of  Puerto  Prineipe. 
Agvae  Blancaa,  Arroyo;  right-hand  branch  of  Rio  Cauto  in  niuniciiial  iliHtrirl  of 

Puerto  Piuire,  Santia^co  ProTinee.     Length  35  miles. 
Agiias  BonitOB;  bami>  in  municipal  district  of  San  Juan  de  laa  Yerae,  province  of 

Santa  Clara.     Population  415. 
Aguos  Claras;  1)arrio  in  inunicijial  diBtrict  of  Holguin,  provinctt  of  ^nliago.     PopU' 

laticn  (jai, 
Aguaa  Claras;   herrio  in  muuicipal  district  of  Bancho  Veloi,  province  of  Santa 

Clara.     Pfipulation  1,218. 
Aguax  Verdee;  liarrio  in  municipal  district  of  Bejuml,  province  u(  Habana. 
Agniaa  Verdee,  Arroyo;  left-hand  brani;h  of  Rio  de  laa  Caravelaa  in  province  r>( 

I'uerlA  Priii.-if«. 
Apuilar.  Punta  la;  |>oiiit  on  south  coast  of  ]irovin<:e  of  Santa  Clara. 
Agiistin,  Bio;  left-hand  branch  of  Rio  San  Juan,  in  northern  part  of  province  of 

Mntanzas- 
Ahog'a  OaUinaa,  Arroyo;  alnwni  in  eonthcm  part  nf  province  of  Santa  Clara. 
Aboga  Uuloa,  Arroyo;  branch  of  Kio  Nuevo  Mayaiicque  in  Habana  Provini.^. 
Ajenjibre,  Loma  de;  hills  in  eaatem  part  of  province  of  Puerto  Princijie. 
Aji,  Alto  del;  elevation  on  northern  coa^  of  Cayo  Romano. 
,  Aji,  Cerroa  del;  hilts  in  eastern  i>art  of  lela  de  Pinoe. 
Alacr&n;  barrio  in  municiiiol  dietrict  of  Cifuentes,  province  of  Santa  Clara.     Po[iq- 

lation  i4fi. 
Alacranee;  municipal  rlislrid   In  province  of  Matanzu.><.      Area  322  (u]Uare  miles. 

Population  8,110. 
Alacranee,  Cayo;  small  island  off  north  coaet  of  province  of  Pinar  del  Rio. 
Albino;  barrio  in  municipal  district  of  Viflales,  province  of  Ilnar  del  Bio.    Po|>ula- 

Alcala;  village  in  municipal  district  of  Hol)^in,  province  of  Santiago. 

Alcala;  barrio  in  municipal  district  of  Holguin,  province  of  Santiago.     Population 

2,022. 
Alcaldi,  Arroyo;  stream  sinking  in  Cienaga  Zapata  in  southern  part  of  province  of 

Santa  Clara. 
Alcatraz,  Oayo  del;  island  north  of  province  of  Santa  Clara. 
Ale^e,  Funta;  {toint  on  coast  of  municipal  district  of  Holguin,  province  of  Santi^o. 
Alegriaa,  Eatero;  inlet  and  creek  on  south  coast  of  province  of  Puerto  Principe. 
Alfonsoa;  village  in  [nunicipal  district  of  Holguin,  province  of  Santiago. 
Alfonsoa;  barrio  in  municipal  district  of  Holguin,  province  of  Santiago.     Popula- 
tion 1,0H6. 
Alfonso  XH;  town  in  municipal  district  of  Alacranes,  province  of  Matanzaa 
Al^donar,  Lacuna  del;  lake  in  municipal  district  of  Guane,  southern  pert  of 

province  of  Pinar  del  Rio. 
Algodonar,  Laguna  del;   small  lake  in  province  of  Puerto  Principe,  municipal 

district  of  Moron. 
Al^donar,  Punta  del;  point  on  entrance  of  Guadina  Harbor,  on  west  coast  of 

province  of  Pinar  del  Rio. 
Alijo,  Cayo;  islet  off  north  coast  of  municipal  district  of  Puerto  Principe,  province 

of  Puerto  Principe. 
AJmendarea,  Kio;  river  in  Habana  Province,  flowing  to  north  coaat 
Alittiqui,  Csrro;  mountiua  in  western  part  of  Holguin,  province  of  Santiago. 
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Aioiwft  Scjas;  village  in  municipal  district  of  Consolacion  del  Bur,  province  of  Rnar 
del  Rio. 

Aiodian  Sojas;  barrio  in  municipal  district  of  Consolacion  del  Bur,  province  of  Pinar 
del  Rio.    Population  2, 132. 

Alonao  Sojas,  Cayoa;  islets  off  west  coast  of  province  of  Pinar  del  Rio. 

Alonso  Sojas,  Punta;  point  on  west  coast  of  Pinar  del  Rio. 

Alquizar;  municipal  district  in  province  of  Habana.  Area  78  square  miles.  Popu- 
lation 8,746. 

Alquizar;  city  in  interior  of  province  of  Habana.     Population  8, 714. 

Alquizar,  Prixnero;  barrio  in  municipal  district  of  Alquizar,  province  of  Habana. 
Population  1,837. 

Alquizar,  Segundo;  barrio  in  municipal  district  of  Alquizar,  province  of  Habana. 
Population  1,877. 

Altagracia;  town  in  municipal  district  of  Puerto  Principe,  province  of  Puerto 
Principe. 

Altagracia;  barrio  in  municipal  district  of  Puerto  Principe,  province  of  Puerto 
Principe.     Population  1,240. 

Altamisal;  barrio  in  municipal  district  of  Maximo  (Tomez,  province  of  Matanzas. 
Population  776. 

Altamisal;  barrio  in  nmnicipal  district  of  Perico,  province  of  Matanzas.  Popula- 
tion 1,689. 

Altares,  Bnaenada  lea;  small  bay  on  south  cHjast  of  Bantiago  Province,  municipal 
district  of  Bantiago  dc  Cuba. 

Alto  Gtong^o;  municipal  district  in  province  of  Bantiago.  Area  450  square  miles. 
Population  12,770. 

Alto  Gk>xi^;  city  in  interior  of  province  of  Bantiago.     Population  3,158. 

Alvarez;  village  in  municipal  district  of  Banto  Domingo,  province  of  Banta  (/lara. 

Alvarez;  barrio  in  municipal  district  of  Bolondron,  province  of  Matanzas. 

Alvarez;  barrio  in  municipal  district  of  Banto  Domingo,  province  of  Banta  Clara. 

Alvaro,  Punta  de;  point  on  north  coast  of  province  of  Banta  Clara. 

Axnarga,  Lagruna;  lake  in  southern  part  of  municipal  district  of  Guantanaino, 
province  of  Bantiago. 

Amarillaa;  village  in  munici|>al  district  of  Colon,  province  of  Matanzas. 

Amarillas;  barrio  in  municipal  district  of  Colon,  province  of  Matanzas.  Popula- 
tion 1,746. 

Axnaro;  village  in  municipal  district  of  Cifuentes,  province  of  Banta  Clara. 

Axnaro;  barrio  in  municipal  district  of  Cifuentes,  province  of  Banta  Clara.  Popula- 
tion 248. 

Amasabo;  village  in  municipal  district  of  Holguin,  Bantiago  ProvincHi. 

Axiafe;  barrio  in  municipal  district  of  Bauta,  province  of  Habana. 

Ancpn;  village  in  municipal  district  of  Viiiales,  province  of  Hnar  del  Rio. 

Ancon;  barrio  in  municipal  distri(*t  of  Vifiales,  province  of  Pinar  del  Rio.  Popula- 
tion 926. 

Anconal,  Sierra  del;  mountains  in  muni('i{)al  district  of  (jiuane,  western  ))art  of 
province  of  Pinar  del  Rio. 

Andres,  Arroyo;  stream  in  the  municipal  district  of  Bagua  de  Tanamo,  j^rovince  of 
Santiago. 

Angles,  Arroyo;  small  right-hand  branch  of  Rio  Cabreras,  Bantiago  Province. 

Anilito;  barrio  in  municipal  district  of  Managua,  province  of  Habana. 

Anton,  Arroyo;  right-hand  branch  of  Rio  Naranjo,  municipal  district  of  Puerto 
Padre,  province  of  Santiago. 

Arabos;  barrio  in  municipal  district  of  Macagua,  province  of  Matanzas.  Popula- 
tion 2,241. 
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Aragon,  Sierra  de;  monntains  in  fSBtem  part  of  municipal  ilietrift  of  Btirscoa. 
I  ■ravine.'  ol  Santiujf". 

Axaago:  iNirrio  in  luunicipal  iliotrict  ul  l^lmira,  prnvince  of  Santa  Clara.  Popula- 
tion ■i.tyos. 

Arango,  Lomae  ds;  hills  in  Habana  Province. 

Aronal,  Pimta  del;  point  on  north  coast  of  provinii-  of  PiHUl»  Principe,  mwnici- 
pa]  •listrict  of  Nnevila«. 

Arenas;  town  in  inunldpal  district  of  Puerlii  Paiire,  province  of  Santia^. 

Arenas:  barrio  in  nxinicipal  district  of  Piif^rto  Pailr«,  province  of  Santiago.  P'lpii' 
lution  1,119. 

Arenas;  harrirj  in  niiiiiicipal  liistriot  of  Sant'i  Domingo,  proviniM!  of  Santa  Clara. 

Arenas,  Arroyo;  branch  of  Rin  Culebra,  in  Ifabana  Province. 

AretiAB.  Punta;  |>oinl  on  Bouth  coast  of  province  oF  Santa  Clara,  near  dty  of  Cien- 

Arenas,  Punta;  point  on  weet  ix>aet  of  Iflla  ile  Plnoe. 

Arenas,  Punta;  point  on    northern    coast  of  Cavo  8abinal,    province   of   Puerto 

Priricipc- 

ArenillftB,  Arroyo;  tributary  of  the  Paltiioii,  in  ooutheni  part  of  Puerto  Pri]]ci;>e. 

Ari^anabo,  Lacuna  de;  lake  in  fiulnna  Provini'e. 

Arimao;  l<iw[i  '>n  river  i)f  BB[ue  name  in  municipal  district  of  Trinidad,  provini-e  of 

Arimao;  i»arrio  in  munidpal  district  of  t'ienfuegoe,  province  of  Santa  Clara.     Popa- 

lation  3,016. 
Arimao,  Bio;  river  in  province  of  Santa  Clara,  flowintc  to  aonthem  uoasL     Length  40 

Aristizabal,  Pnnt»;  point  an  south  coast  of  province  of  Santa  Clara. 
ArmenterOB,  Rio;  tributary  to  Rio  Nuevo  Mnyabe<iue,  in  Habana  Province. 
Armonia;  Imrrin  in  tnunicipai  dirtrir-l  i>f  f^uri   .Antonio  ile  los  Ballon,   jirnvince  of 

Hahena.     Population  672. 
Arrieta;  harrio  in  municipal  district  of  Cartagena,  provin(«  of  .Santa  Clam. 
Arrojro;  barrio  in  municipal  district  of  Matanzas,  proviue»  of  Matanzaa. 
Arroyo  Apolo;  village  in  Habana  provinii. 
Arroyo  Arenas;  barrio  in  municipal  ilistrict  of  Cano,  province  of  Habana.     Popo- 

lation  1,003. 
Arroyo  Blanco;  village  in  municipal  dietrict  of  Gibara,  province  of  Santiago. 
Arroyo  Blanco;  barrio  in  municipal  district  of  Gibara,  province  of  Santiago.     Popu- 
lation 1,738. 
Arroyo  Blanco;  l>arrio  in  municipal  district  of  Ciego  de  Avila,  province  of  Puerto 

Principe.     Population  862. 
Arroyo  Blanco,  Iioma;  hill  in  western  [lart  of  province  of  Puerto  Principe,  niunic- 

i[>Bl  ilistrict  of  Ciego  de  Avila. 
Arroyo  Hondo;  village  in  municipal  district  of  Giiantanatno,  province  of  Santiago. 
Arroyo  Hondo;  barrio  in  municipal  district  of  (juantanamo,  province  of  Santiago. 

Population  1,040. 
Arroyo  Hondo;  barrio  In  municipal  district  of  San  Juan  y  Martinez,  province  of 

Pinardel  Rio.     Population  1,918. 
Arroyo  Naranjo;  village  in  Habana  Province. 
Arroyo  Nara^Jo;  barrio  in  municipal  district  of  Habana,   province   of   Habana 

Population  1,771. 
Arroyo  Narai^o;  barrio  in  municipal  district  of  Connolacion  del   Norte,  province 

of  [Hnar  del  Rio. 
Arroyon,  Arroyo;  Hliort  right-hand  branch  of  Toa  River,  in  Santiago  Province. 
Arroyos;  barrio  and  village  in  municipal  district  of  Mantua,  province  of  Pinar  dd 
Bio. 
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Arroyo  Vuelta;  barrio  in  manicipal  district  of  Jamoo,  province  of  Habana. 

Arteznisa;  municipal  district  in  province  of  Pinar  del  Rio.    Area  181  square  miles. 
Population  9,317. 

Artemisa;  city  in  interior  of  Pinar  del  Rio.     Population  2,312. 

Artemiaa;  barrio  in  municipal  district  of  Artemisa,  province  of  Pinar  del  Rio. 
Population  4,179. 

Arzobispo,  Sierra  de;  hills  near  northern  coast  of  Habana  Province. 

Aaerradero;  village  in  southern  part  of  municipal  district  of  Cobre,  province  of 
Santiago. 

Aaerradero;  barrio  in  municipal  district  of  Cobre,  province  of  Santiago.    Popular 
tion  459. 

Aserradero,  Arroyo;  stream  in  southern  part  of  municipal  district  of  Cobre,  prov- 
ince of  Santiago. 

Asiendo,  Arroyo  del;  right-hand  branch  of  Rio  Magibaooa,  in  municipal  district  of 
Holguin,  province  of  Santiago. 

Asiento;  barrio  in  municipal  district  of  Cuevitas,  province  of  Matanzaa.    Popula- 
tion 509. 

Asiento  Vierjo;  barrio  in  municipal  district  of  Esperanza,  province  of  Santa  Clara. 
Population  576. 

Asuncion;  barrio  in  municipal  district  of  Jovellanos,  province  of  Matanzas.    Popu- 
lation 427. 

Auras;  village  on  south  coast  of  province  of  Santa  Clara,  in  municipal  district  of 
Cienfuegos. 

t;  barrio  in  municipal  district  of  Cienfuegos,  province  of  Santa  Clara.    Popu- 
lation 437. 
i;  barrio  in  municipal  district  of  Sabanilla,  province  of  Matanzas. 

Auras;  barrio  in  municipal  district  of  Holguin,  province  of  Santiago.     Population 
1,604. 

ATalO)  Punta;  point  on  southern  coast  of  province  of  Santa  Clara. 

Ay,  Rio  de;  right-hand  branch  of  Rio  Manati,  province  of  Santa  Clara. 

Ayala,  Hio;  river  of  Habana  province,  flowing  to  north  coast. 

Asul,  Arroyo;  left-hand  branch  of  Arroyo  Negro,  in  Cienago  Zapata,  in  province  of 
Matanzas. 

Asul,  Lagruna;  small  lake  in  western  part  of  province  of  Santa  Clara. 

Asules,  Punta  IjOs;  point  on  northeast  coast  of  province  of  Santiago. 

Babatumba,  Rio;  river  flowing  to  west  coast  in  municipal  district  of  Bayamo,  San- 
tiago Province.     Length  25  miles. 

Babiney ;  barrio  in  municipal  district  of  Jiguani,  province  of  Santiago.     Population 
2,766. 

Babiney,  Prieto;  barrio  in  municipal  district  of  San  Nicolas,  province  of  Habana. 

Babnley;  village  in  municipal  district  of  Jiguani,  Santiago  Province. 

Baconao,  Rio;  river  l^etween  niunicipal  districts  of  Guantanamo  and  Santiago  de 
Cuba,  province  of  Santiago.     length  15  miles. 

Baconao,  Siirgidero  de;  anchorage  on  southern  coast  of  province  of  Santiago. 

Bacuino,  Bio;  small  left-hand  branch  of  Rio  Zaza,  province  of  Santa  Clara. 

Bacunagrua,  Bio;  river  in  province  of  Pinar  del  Rio.     Heads  in  Sierra  de  Limones 
and  flows  southeastward  to  the  coast.     Length  25  miles. 

Bacunasruas;  barrio  in  municipal  district  of  Los  Palacios,  province  of  Rnar  del  Rio. 

Bacnnaya^ua;  barrio  in  municipal  district  of  Matanzas,  province  of  Matanzas. 

Bacnranao;  village  in  Habana  Province. 

Bacuranao;  barrio  in  municipal  district  of  Guanabacoa,  province  of  Habana.     Popu- 
Istiofi  1,457. 

Bacuranao,  Bio;  river  in  Habana  Province,  flowing  to  the  north  cosst. 
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Baez;  harrio  in  tnimicipal  district  o(  Santa  Clai&,  province  of  Sanla  Cl&ra.  Populft- 
tiijii  I.-I5H. 

Baez.  Lontaa  de;  hillH  in  muaidpal  diatrict  of  Santa  Clara,  province  of  Santa  Clara. 

Baez,  Enseuada  de;  email  bay  on  northern  coast  of  province  of  Santia)^. 

Baez,  Funta  de;  |>oint  on  north  coast  of  province  of  Santio^. 

Bag-a;  Imirid  in  municipal  district  of  NueviCas,  province  of  Puerto  Principe.  Popu- 
lation 211. 

Ba^aaa;  barrio  in  miiDicipal  diHtrict  of  Nueva  Paz,  province  of  Uabana.  Popula- 
tion 1,229. 

Baifuano;  village  in  miuiicipal  district  uf  Hol^iu,  province  of  Santiago. 

Baguano,  Bio;  right-hand  branch  of  Itio  Tacajo,  in  Santiago  Province. 

Bahia  Honda;  uiunicipat  diatrict  in  province  of  Pinar  del  Rio.  Area  2B6  sgiiarc 
iiiilii-.     Population  2,117. 

Bahia  Honda;  village  near  north  coast  in  municipal  district  of  Bahia  Honda,  prov- 
ince of  Hnar  delRio. 

Bahta  Honda;  barrio  in  municipal  district  of  Babts  Honda,  province  of  Pinar  del 
Kio. 

Bainoa;  municipal  district  in  province  uf  liabana.  Area  11  Mquare  niilea.  Popula- 
tion 1,725. 

Bftiuoa;  village  in  Habona  Province. 

Bainoa;  l)arrio  in  municipal  district  of  Ctdnoa,  province  of  Habana. 

Bainoa,  Arroyo;  short  left-hand  branch  of  Rio  Jiguey,  in  (irovince  of  Puerto 

PHuri,*. 

Baiquiri,  Arroyo;  small  stream  flowing  to  CJiast  in  monidpal  dietrict  of  SonUago 
de  Cuba,  province  uf  Santiago. 

Baiquiri,  Snr^dero;  anchora)^  on  south  coast  of  nmnlcipal  district  of  Santiago  de 
Cidta,  province  of  SaiitiaRO. 

B&ire;  village  in  municipal  district  of  Jiguani,  Santiago  Province. 

Baire;  barrio  in  mnnicipal  district  of  Jiguani,  province  of  Santiago.  Population 
2,972. 

Baire,  Arroyo;  left-hand  branch  of  Rio  Contramaestra,  in  municipal  diatrict  o( 
Jiguani,  Santiago  Province. 

Baitiquiri;  village  in  southeastern  part  of  municipal  district  of  Guantaoamo,  prov- 
ince of  Santiago. 

Baitiquiri,  Funta;  point  on  southern  coast  of  province  of  Santiago. 

Baitiquiri;  barrio  in  municipal  district  of  Guantanamo,  province  of  Santiago.  Pop- 
ulation 104. 

Bi^a;  village  near  coast  in  municipal  district  uf  Mantua,  province  of  I^nar  del  Rio. 

Baja;  barrio  in  municipal  district  of  Mantua,  province  of  Pinar  del  Rio.  Popula- 
tion 3,741. 

Bf^a,  Iiogrunade;  small  lake  in  municipal  district  of  Cienfuegos,  aoothern  part  of 
province  of  Santa  Clara. 

Bfga,  Bio  de;  river  flowing  to  coast  in  western  part  of  province  of  I*inar  del  Rio. 

Balboa,  Arroyo;  email  right-hand  branch  of  Arroyo  Limpio  Grande,  in  province 
of  Puerto  Principe. 

Ballenato,  Funta;  point  on  north  coast  of  Habana  Province. 

Bamburanao;  barrio  in  municipal  district  o(  Yaguajay,  province  of  Santa  Clara. 
Population  931. 

Bamburanao,  Sierra  de;  mountains  near  north  coast  in  province  o(  Santa  Clara. 

Banaguisee;  village  in  municipal  district  of  San  Joee  de  los  Ramoa,  province  of 
Matanzaa. 

Banaguiaea,  Pueblo;  barrio  in  municipal  district  of  San  Jose  de  los  Ramoa,  province 
of  Mataniae.    Population  931. 
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BanafirniBes,  Bural;  barrio  in  municipal  district  of  Ban  Jose.de  los  RamoSf  province 
of  Matanzas.    Population  2,046. 

Banao;  village  on  river  of  same  name  in  province  of  Santa  Clara. 

Baaao;  barrio  in  municipal  district  of  Sancti  Spiritus,  province  of  Santa  Clara. 
Population  436. 

Banao,  Lomas  do;  hills  in  southern  part  of  province  of  Santa  Clara,  municipal  dis- 
trict of  Sancti  Spiritus. 

Banao,  Bio;  river  flowing  to  south  coast  in  municipal  district  of  Sancti  Spiritus, 
province  of  Santa  Clara. 
(;  village  in  eastern  part  of  municipal  district  of  Gibara,  province  of  Santiago. 
(;  village  in  municipal  district  of  Guanajay,  in  northern  part  of  province  of 
Pinar  del  Rio. 
\;  barrio  in  municipal  district  of  Gibara,  province  of  Santiago.    Population  5, 730. 

Banes;  barrio  in  municipal  district  of  Guayabal,  province  of  Pinar  del  Rio. 

Banes,  Bahia  de;  bay  on  north  coast  of  province  of  Santiago. 

Banes,  Panta;  point  on  north  coast  of  province  of  Pinar  del  Rio. 

Banes,  Bio;  short  river  flowing  into  bay  of  same  name  in  northern  part  of  province 
of  Santiago. 

Banc;  barrio  in  municipal  district  of  Guantanamo,  province  of  Santiago.    Popula- 
tion 838. 

BafLos;  barrio  in  municipal  district  of  Cartagena,  province  of  Santa  Clara. 

Banza,  Punta;  point  on  north  coast  of  Halmna  Province. 

Baracaldo;  barrio  and  village  in  municipal  district  of  Santo  Domingo,  province  of 
Santa  Clara. 

Baracoa;  municipal  district  in  province  of  Santiago.     Area  1,676  square  miles. 
Population  21,944. 

Baracoa;  city  on  east  coast  of  province  of  Santiago.    First  settlement  in  Cuba. 
Population  4,937. 

Baracoa;  barrio  and  village  in  municipal  district  of  Bauta,  province  of  Habana. 

Baracoa;  barrio  in  municipal  district  of  San  Luis,  province  of  Pinar  del  Rio.    Popu- 
lation 1,085. 

Bar%|affua;  barrio  in  municipal  district  of  Caney,  province  of  Santiago.     Popula- 
tion 174. 

Bar^ja^a;  barrio  in  municipal  district  of  Mayari,  province  of  Santiago.     Popula- 
tion 723. 

Barba,  Bio;  right-hand  branch  of  Toa  River,  in  Santiago  Province. 

Barbacoa;  village  in  municipal  district  of  San  Luis,  province  of  Pinar  del  Rio. 

Barbndo;  barrio  in  municipal  district  of  San  Nicolas,  province  of  Habana.    Popula- 
tion 736. 

Barcos,  Ensenada  de  los;  small  bay  on  northwest  coast  of  Isla  de  Pinos. 

Barcos,  Punta  de  los;  point  on  north  coast  of  Isla  de  Pinos. 

Bariai;  barrio  inmunicipal  district  of  Gibara,  province  of  Santiago.     Population  1,047. 

Bariai;  village  on  river  of  same  name  in  municipal  district  of  Gibara,  province  of 
Santiago. 

Bariai,  Bio;  river  in  municipal  district  of  Gibara,  province  of  Santiago,  flowing  into 
Bariai  Bay. 

Bariai,  Bnsenada;  small  bay  on  north  coast  of  Santiago  Province,  municipal  district 
of  Gibara. 

Bcoi^uita,  Punta;  point  on  north  coast  of  province  of  Santiago. 

Barlorento,  Punta;  point  on  north  coast  of  province  of  Pinar  del  Rio,  at  entrance 
of  Bahia  Manel. 

Barlovento,  Punta;  point  on  north  coast  of  province  of  Puerto  Principe. 

\;  town  on  Rio  Buey,  in  western  part  of  municipal  district  of  Bayamo, 
proyinoe  of  Santiago. 
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BtuTBuca*:  barrio  in  manidpal  district  of  Bajramo,  province  ot  ^tatiago.     Popula- 
tion l.SiW. 

Sarr&aco,  Airoro  d«;  left-hoix]  bnmch  of  Rio  Oaato,  in  mnnidpol 
Ji|jiiaiii.  Hantiagn  Provinre. 

BarreTfi,  Hoiit«;  hilt  nutr  north  eoaf^  of  Habons  Province. 

Baireto:  liarrin  in  iiiiiQicipal  district  of  ManatrDa,  province  of  Habana. 

Bairicaa,  Punts;  [•oint  on  nurth  i-oatit  of  tala  de  nnoe. 

Barrigonea;  vIIIbkc  in  munidpel  dieirirt  of  Pinar  del  Rio,  pmnnce  of  f^nar  del  Rio. 

Banigonea;  barrio  in  manidpal  district  of  San  Lois,  province  of  P^ar  del  Bio. 
Pofulation  .>H. 

Barrilejo,  Arroyo;  small  riKhl-band  branch  of  Rio  t^anla  Roaa,  iu  western  part  of 
province  of  Rnar  del  Rio. 

Barro;  barrio  in  iniuuci|jal  district  of  Cifuentes,  province  of  Santa  Clara.     Popnla- 
tion  27». 

Barro,  Arroyo:  nnalt  branch  of  Rio  A^buma,  in  municipal  district  of  Rania  Clara, 
prrniiicc  (it  f'atila Clara. 

B&rtola,  IiOthbb  la;  hillij  in  wistem  part  of  flol^in,  province  of  Bantiago. 

Bartolme;  village  near  dly  of  Reniedioe.  in  noribem  pari  of  province  of  BanCa  Clara. 

Bartolme;  barrio  in  manidpal  district  of  San  JaandelosRemedioo,  province  of  Santa 
Clam.     I'oputation  512. 

Bartolo,  Loma  de;  htll  in  munidpal  district  of  Msntoa,  near  weet  coast. ol  prov- 
ince of  Plnar  del  Bio. 

Baailio,  Caleta  del  Tio;  cove  on  north  coai^  of  province  of  Santiago,  municipBl  dis- 
trict of  GilwTS. 

Batabauo;  manidpal  district  in  pntvince  of  Habana.    Area  TO  iqnare  miles.     Popu- 
lation 6,623. 

Bataba&o;  barrio  and  city  in  municipal  district  of  Batabsno,  province  of  Habana. 
Popnlation  1,026. 

Batalla;  village  in  Boathem  part  of  province  of  Matanzas. 

Batalla;  barrio  in  municipal  district  of  Macuriges,  province  of  Matanzas.     Popnla- 
tion 7R^. 

Bauta;  municipal  district  in  province  of  Habana     Area  76  sqnare  miles.     Popnla- 
tion 5,142. 

Bayamo;  manidpal  dietrict  in  province  of  Santiago.     Area  1,034  square  miles. 
,  Population  21,193. 

Bayamo;  city  in  interior  of  Santiago.     Population  3,022. 

Bayamo,  Bio;  left-hand  branch  of  Rio  Cauto,  in  southern  part  of  Santiago  Prov- 
ince, heading  in  Sierra  Maeetra. 

Bayat&bo,  Iioma;  hill  in  western  part  of  municipal  district  of  Nuevitas,  province  of 
Puerto  Principe. 

Bayate;  barrio  and  village  in  municipal  district  of  Candelaria,  province  of  Pinar 
del  Rio. 

Bayate,  Bio;  river  flowing  to  south  coast  in  province  of  Pinar  del  Kio. 

Bazan;  village  In  northern  i>art  of  municiiml  district  of  S^;ub  de  Tanamo,  province 
ot  Santiago. 

Bazan;  barrio  in  municit>al  <listrict  of  Sagua  de  Tanamo,  province  ot  Santiago. 
Population  781. 

Bejucal;  municipal  district  in  province  of  Habana.     Area  36  square  miles.     Popn- 
lation 5,756. 

Bejucal;  an  interior  city  of  Habana  Province.    Population  4,828. 

Bejucal,  Bierra  del;  hilla  in  Ha1>ana  Province. 

Bejuco,  Arroyo;  left-hand  branch  of  Bio  Cauto,  municipal  district  of  Mayari,  prov- 
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Bejuco,  Arroyo;  stream  in  western  part  of  mnnicipal  district  of  Puerto  Padre,  San- 
tiago Province. 
Belen;  barrio  in  municipal  district  of  Santiago  de  Cuba,  province  of  Santiago.     Popu- 
lation 6,365. 
Belig;  town  on  southwestern  coast  of  province  of  Santiago,  in  municipal  district  of 

Niquero. 
Bellaxnota;  barrio  in  municipal  district  of  Sancti  Spiritus,  province  of  Santa  Clara. 

Population  931. 
Beltrami;  barrio  in  municipal  district  of  Bejucal,  province  of  Habana. 
Beltran,  Loma;  hills  in  municipal  district  of  Guantanamo,  province  of  Santiago. 
Berineja,  I«oma  de  la;  hills  near  city  of  Colon,  in  province  of  Matanzas. 
Bernardino,  Arroyo;  right-hand  branch  of  Rio  Santa  Fe,  in  eastern  part  of  Isla  de 

Pinoe. 
Bemia;  village  in  municipal  district  of  San  Jose  de  las  Yeras,  province  of  Santa 

Clara. 
Bemia;  barrio  in  municipal  district  of  San  Juan  de  las  Yeras,  province  of  Santa 

Clara.     Population  613. 
Bermfja;  barrio  in  municipal  district  of  Cabezas,  province  of  Matanzas.    Population 

1,871. 
3®rraco,  Punta;  point  on  southern  coast  of  province  of  Santiago,  municipal  district 

of  Santiago  de  Cuba. 
Berraco,  Bio;  river  flowing  to  north  coast  of  municipal  district  of  Sagua  de  Tanamo, 

province  of  Santiago. 
Berracoa;  barrio  in  municipal  district  of  Consolacion  del  Norte,  province  of  Pinar 

del  Rio.     Population  1,056. 
Berracoa,  Punta;  point  on  north  coast  of  province  of  Pinar  del  Rio. 
Bii^acas,  Arroyo;  small  right-hand  branch  of  Rio  Mufloz,  in  province  of  Puerto 

Principe. 
Bii^acas,  Arroyo;   right-hand  branch  of  Arroyo  Curajaya,  in  southern  part  of 

province  of  Puerto  Principe. 
Bii^acas,  Bnsenada;  small  bay  on  west  coast  of  province  of  Pinar  del  Rio. 
Bii^acaa,  Bio;  river  flowing  to  coast  in  western  part  of  province  of  Pinar  del  Rio. 
Biaro,  Punta;  point  on  north  coast  of  province  of  Puerto  Principe. 
Biaya,  Sierra  de;  mountains  in  southern  part  of  municipal  district  of  Puerto 

Principe,  province  of  Puerto  Principe. 
Bib^agrua,  Punta  de  la;  point  on  north  coast  of  Isla  de  Pinos. 
Bicana;  town  on  west  coast  of  province  of  Santiago,  municipal  district  of  Manzanillo. 
Bicana,  Bio;  river  flowing  to  west  coast  in  municipal  district  of  Manzanillo,  Santiago 

Province. 
By  a;  barrio  in  municipal  district  of  Cabezas,  province  of  Matanzas.     Population  751. 
By  a,  Bio;  river  in  Hal)ana  Province. 

B^aru;  village  in  municipal  district  of  Holguin,  province  of  Santiago. 
•Bijaru;  barrio  in  municipal  district  of  Holguin,  province  of  Santiago.     Population 

2,152. 
Bijaru,  Loma  de;  hills  in  municipal  district  of  Holguin,  province  of  Santiago. 
B^aru,  Bio;  left-hand  branch  of  Tajacon  River,  in  municipal  district  of  Holgum, 

province  of  Santiago. 
Bio,  Bio;  right-hand  branch  of  Rio  Cauto,  in  municipal  district  of  Mayari,  province 

of  Santiago. 
Birama,  ItaigunaB  de;  small  lakes  in  western  part  of  munici^ml  district  of  Puerto 

Padre,  province  of  Santiago. 
Birama,  Bio;  right-hand  tributary  of  Rio  Cauto,  in  Santiago  province.     Length  30 

miles. 
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Biran;  Imrrio  indiiinieiiial  (liHtrictof  Mayari,  province  of  Santiago.     Po|iHlatioii  52fl. 
Blanca,  Arroyo;  lirani^h  of   Arrijyo  del    Mulato  in   iQiiniciiial  ilistrict  of   I'uerW 

Princi])e,  province  of  Puerto  I'miripe. 
Blaaca,  Logruna;  smitll  lake  inwefll«rn  part  nf  municipal  district  of  Uol^iii,  prov- 

itit'U  iif  Santiago. 
Blanca.  Punta;  [xiint  on  nortliern  coaBl  of  lala  de  TuritJimno,  province  of  Puerto 

Blanca,  Punta;  [)oiiit  on  island  of  Conuco,  north  of  proTince  of  Santa  Clara. 
Blanco.  Arroyo;   left-hand  branch  of  Rio  los  PeiToe,  near  north  coMt  of  Puerto 

Blanco,  Arroyo:  hitjaII  branch  of  Rio  Salado,  in  mnnici|inl  dislrict  of  IloI)ruin, 

proviniw  ul  Sauliajjo, 
Blanco,  Cabo;  cnpi>  on  went  (."oaEt  of  province  of  fimUago. 
Blanco,  Caleton;  t'nvc  on  coast  of  miinii-ipal  district  of  Qohrti,   soiithBm  port  of 

].r..viii.'f<if  SaiitiiHro. 
Blanca,  Cayo;  islft  iiff  sontli  ooast  of  m«niinpol  ilistrii't  cjf  Trinidad,  province  of 

Blanco,  Cayo;  islet  off  south  coast  of  pnivince  of  Ranta  Clam,  municipal  district  of 

Blanco,  Cayo;  inlet  ■•ff  north  coast  of  province  of  Pinar  ilel  Riu. 

Blanco,  Cayos;  islaniiw  north  of  proving  of  Mat&iizas. 

Blanca  del  Sur,  Cayo;  iiilanil  oS  south  Litaet  of  province  of  Hants  Clara. 

Blanco,  Uonte:  hill  on  north  coast  in  Hahana  Provinii\ 

Blanco,  Pico;  peitk  near  south  coast  in  municipal  district  of  Clenfiiegon,  provinor 
of  Santa  Clara.  ■ 

Blanco,  Bio;  river  in  western  part  of  province  of  Matauitas.  M 

Blanco,  Rio;  short  richt-haiid  lininch  i:if  Rio  Yaieras,  province  of  Santiago.  " 

Blanco,  Bio;  branch  of  Rio  Janico  in  Habana  Province. 

Bloniiuisal;  town  on  western  coast  of  Santia^co  Province,  in  municipal  district  of 
Manzanijjo. 

Blanquisal;  barrio  in  munici))al  district  of  Manzanillo,  province  of  Santiago.  Pop- 
ulation 1,040. 

Blanquizar,  Arroyo;  short  branch  of  Arroyo  de  la  Vaca  in  province  of  Puerto 
Principe. 

Blaaquizar;  hills  in  northern  part  of  Puerto  Padre,  jirovince  of  Santiago. 

Bobo,  Punto  and  Arroyo;  point  and  creek  on  north  coast  of  Isla  <le  Pinos. 

Boca;  barrio  in  municipal  district  of  Mariel,  province  of  Pinar  del  Rio. 

Bocs  de  Jaruco;  vill^ie  in  Habana  Province,  on  north  coast. 

Boca  do  Santa  Oruz;  village  on  north  coast  uf  Kabana  Province. 

Bocas;  barrio  in  municipal  district  of  Gibara,  province  of  .Santiago. 

BolanoB,  Hontea  de;  mountains  in  munii-i|)al  district  of  Alto  Songo,  province  of 

Bolija;  village  in  municipal  district  of  Cobre,  province  of  Rantiago, 

Bolondrou;  municipal  district  in  province  of  Matanzas.  Area  2tJ7  square  milc». 
l'(.jmlation  9,179. 

Bolondron;  an  interior  city  of  Matoozas.    Population  2,004. 

Boniato;  village  in  municipal  district  of  Alto  Songo,  province  of  Santiago. 

Bonito,  Cayo;  islet  nouth  of  province  of  Santa  Clara. 

Boqueron«B,  Arroyo;  branch  of  Rio  Santo  Domingo  in  province  of  Matanzas. 

Borigo,  Arroyo;  left'hand  branch  of  Rio  Contramaeetra  in  municipal  district  of 
Jiguani,  province  of  Santiago. 

Borroto,  Lomas  de;  hille  in  Habana  Province. 

Borton.  Puuta;  ixiint  on  west  coast  of  nmniciiial  district  of  Niquero,  province  of 

k   Sautiago. 
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Bosqae;  village  in  municipal  (lietrict  of  San  Antonio  de  las  Vaeltas,  province  of 
Santa  Clara. 

Bosqae;  barrio  in  municipal  district  of  San  Antonio  de  las  Vueltae,  province  of 
Santa  Clara.    Population  2,019. 

Botya;  barrio  in  municipal  district  of  Cobre,  province  of  Santiago.    Population  324. 

Bot^a,  Arroyo  la;  small  left-hand  branch  of  Rio  Manati,  province  of  Santa  Clara. 

Boyeroa;  barrio  in  municipal  district  of  Santiago  de  las  Vegas,  province  of  Habana. 
Population  1,553. 

Braguetudoa;  barrio  in  municipal  district  of  Mayari,  province  of  Santiago.     Popu- 
lation 1,454. 

k,  Bio;  short  river  flowing  to  coast  in  municipal  district  of  Niquero,  Santiago 
Province. 

Punta;  point  on  north  coast  of  Santiago  Province,  municipal  district  of 
Gibara. 
ij  Puntp*  point  on  north  coast  of  Santiago  Province. 

Brava,  Punta;  point  on  north  coast  of  province  of  Puerto  Principe. 

Brava,  Punta;  point  on  south  coast  of  municipal  district  of  Niquero,  province  of 
Santiago. 

Brava,  Punta;  point  on  south  coast  of  Isla  de  Pinos. 

Braso  Oauto;  barrio  in  municipal  district  of  Cobre,  province  of  Santiago.    Popula- 
tion 1,150. 

Brazo,  Arroyo  del;  left-hand  branch  of  Rio  Los  Perros,  near  north  coast  of  province 
of  Puerto  Principe. 

Braao  de  Ab^jo;  short  branch  of  Rio  Turquina  in  province  of  Santiago. 

Brazo  del  Pinal;  small  stream  uniting  with  Brazo  Seco  to  form  Toa  River  in  Santi- 
ago Province. 

Izquierdo;  short  branch  of  Rio  Turquina  in  municipal  district  of  Bayamo, 
province  of  Santiago. 

Seco;  small  stream  uniting  with  Brazo  del  Pinal  to  fonn  Toa  River  in  Santi- 
ago Province. 

Broa,  Bnsenada  de;  bay  on  south  coast,  touching  provinces  of  Habana,  Matanzas 
and  Santa  Clara. 

Bn^o,  I^omaa  del;  hills  in  northern  part  of  province  of  Pinar  del  Rio. 

Bnena  Bsperanza,  Bahia;  bay  in  southern  part  of  island,  west  of  province  of 
Santiago. 

Buenaventura;  town  near  southern  coast  in  province  of  Puerto  Principe,  municipal 
district  of  Santa  Cruz  del  Sur. 

Buenaventura;  village  in  Habana  Province. 

Buenaventura;  barrio  in  municipal  district  of  Santa  Cruz  del  Sur,  province  of 
Puerto  Principe.     Population  352. 

Buenaviata;  village  in  municipal  district  of  San  Juan  de  los  Remedios,  northern 
part  of  province  of  Santa  Clara. 

Buenavista;  village  in  municipal  district  of  Macagua,  province  of  Matanzas. 

Buenavista;  barrio  in  municipal  district  of  San  Juan  de  los  Remedios,  province  of 
Santa  Clara.    Population  4,07 1 . 

Buenavista,  Bio;  river  flowing  to  western  coast  in  province  of  Pinar  del  Rio. 

Buenavista,  Cayo  de;  island  west  of  province  of  Pinar  del  Rio. 

Buenavista,  Punta  de;  point  on  west  coast  of  Isla  de  Pinos. 

Buenos  Aires,  Lomas;  hills  in  municipal  district  oi  Pinar  del  Rio,  province  of 
Pinar  del  Rio. 

Buey,  Bio;  river  flowing  to  west  coast  m  Santiago  Province. 

Buey,  Bnsenada  de;  small  bay  on  west  coast  of  province  of  Santiago,  municipal 
district  of  Bayamo. 
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Bueyvito;  Imrrio  and  village  in  miiniuijial  district  nf  Ilaynniri,  province  of  RantisgoT 

Population  ot  barrio  1.590. 
Bufeo,  I.a^una  del;  lake  in  mui)irit)ai  dimtrk-t  of  Guanit,  Mutheni  part  of  pro' 

of  Pinar  del  Rio. 
Bufeo,  Punta  del;  point  on  east  coast  of  province  of  Santiago. 
Buiquiri;  villijie  in  municipal  district  of  Santiagii  de  Cul»,  province  o(  SanUago. 
Burro,  Arroyo  del;  right-hand  branch  of  Rio  Santa  Barlmra  in  province  of  Matanne. 
Burro,  Oayo;  islet  off  north  coaat  of  inunicijial  dintrict  of  Baracoa,  province  of  San- 

Burro,  Iiomas  del;  hilla  near  t^mth  coant  in  municipal  district  of  Trinidad,  province 
i)f  .'^nla  (lara.  m 

Cabacu;  barrio   in   municipal  dii'lrii?!   lA   Baracoa,  provimx' of  Haiitit^o.     Popti]%>l 
tion  715. 

Cabag'an;  village  on  south  coast  of  municipal  district  of  Trinidad,  province  of  Santa 

Dabagan;  Imrrio  in  mnuiwpal  district  ot  Trinidad,  province  of  Santa  Clan.     Popu- 

Lit  i' in  7(J2. 
Cabagan,  Lomae  de;  hilla  in  Houthem  paK  of  province  of  Santa  Clara.  munici|ial 

di-triclof  Trinidwl. 
Cabag'an,  Sio;  river  Howing  to  eouthem  coast  in  municipal  district  of  Trinidad, 

province  of  tianta  Clara. 
Cabaig^an;  village  in  municipal  diHtrict  of  Sancti  Spiritua,  province  of  Santa  ClaiB. 
Dabaigntan;  barrio  in  municipal  district  of  Sancti  Spiritua,  province  of  Santa  Clara. 

P.ipulation  1,135. 
Daballero,  Kio;  richt-hand  branch  of  Rio  Tayaba,  in  Boiithem  part  of  prorince  nf 

Simtii  Ciant, 
Daballoa,  Punta;  jioint  on  wiutli  coast  of  Halmna  Province. 
Oaballoa,  Sierra  de;  mountains  in  northern  part  of  Isla  de  Pinoe. 
CabaSaa;  municipal  district  in  province  ot  Pinar  del  Rio.     Area  89  square  miles. 

Population  .'(,85H. 
Oabanas;  barrio  in  municipal  <listrict  of  Cabafias,  province  of  Piiiar  del  Rio. 
Cabanas,  Bahia;  bay  on  north  coast  of  province  of  Pinar  del  Rio, 
Cabanas,  Punta;  jioint  on  northeast  coa-st  ot  municipal  district  of  Saf^iadeTanamo, 

province  of  Santiago. 
Cabanas,  Burgiderode;  anchorageoncoaatofmiinicipat  district  of  Cabre,eonthem 

part  of  SanliaRO  Province. 
Oabezadaa  de  Arroyo;  spur  of  Sierra  Maestra,  province  cif  Santiago. 
Cabeza  del  Cerro,  Punta;  jioiiit  on  north  coast  of  provinc-e  of  Santiago. 
Cabeza  del  Huerto;  liills  near  southern  coast  in  iirovince  of  Santa  Clara. 
Cabeza  de  Vaca,  Punta;  point  on  nortti  coast  of  Ilal>ana  ]>rovincc. 
Cabezaa;  miinici)Ktl  ilislrict  in  province  of  Matanzas.     ArcaWMinaremileti.     Popu- 
lation 5,184. 
Cabezaa;  an  interior  city  of  Mataniias.    Population  1,721. 
Cabezas;  tarrio  in  nuinicipal  district  of  Mantna,  province  of  Pinar  del  Rio. 
Cabezaa;  barrio  and  village  in  niunici|>al  ilistrict  of  Pinar  del  Kio,  jinivimv  ot  Pinar 

del  Rio.     Population  o(  barrio  1,521. 
Cabezaa,  Vallede;  valley  in  Sicrm  Organos,  municipal  district  ot  Pinar  del  Rio, 

province  ot  Pinar  del  Kio. 
Cabezos,  Cayo  de  laa;  islet  north  of  pnivince  of  Santa  Clara. 
Cabezuela,  Bio,  short   branch  oi   Rio  Salado,   m  numiciiml   lUstrict  of    Holguin, 

province  of  Santiago. 
Cabo  Oruz;  l>arrio  in  municipal  district  of  Niqiicro,  ]>rovince  ot  Santi^o. 
^bo  de  San  Antonio;  barrio  in  municipal  district  of  (inane,  province  of  I^nar  del 
fc  «io.     Population  270. 
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Oabonico;  village  in  muQicipal  district  of  Mayan,  province  of  Santiago. 
Cabcmico;  barrio  in  municipal  district  of  Mayari,  province  of  Santiago.    Population 

Cabras,  Oerro  de;  hill  in  municipal  district  of  Pinar  del  Rio,  province  of  Pinar  del 
Rio. 

Cabrera,  Punta;  point  on  south  coast  of  Santiago,  municipal  district  of  Cobre. 

Cabreras^  "Bio;  river  heading  in  Loma  de  Ajenjibre  and  flowing  north  between  the 
provinces  of  Santiago  and  Puerto  Principe  to  coast.     length  35  miles. 

Oabriales;  barrio  in  municipal  district  of  Guanajay,  province  of  Pinar  del  Rio.  Pop- 
ulation 533. 

Cacao,  Cayo;  islet  south  of  province  of  Santa  Clara. 

Cacari^icaras;  village  in  municipal  district  of  Bahia  Honda,  northern  part  of  prov- 
ince of  Pinar  del  Rio. 

Cacan^icaras,  Sierra  de;  mountains  in  northern  part  of  province  of  Pinar  del  Rio. 

Cacarrala,  Sierra  de;  mountains  in  western  part  of  province  of  Puerto  Principe. 

Cacoctixn;  village  in  municipal  district  of  Holguin,  province  of  Santiago. 

Cacuyaguin,  Bio;  river  in  northern  part  of  province  of  Santiago,  flowing  to  coast 
through  municipal  district  of  Gibara. 

Caguagruas;  barrio  in  municipal  district  of  Quemado  de  Guines,  province  of  Santa 
Clara.    Population  540. 

Cagoanes,  Arroyo;  small  left-hand  branch  of  Rio  Caguanes  in  northern  part  of 
province  of  Santa  Clara. 

Caguanes,  Punta;  i>oint  on  northern  coast  of  province  of  Santa  Clara. 

Caguanes,  Kio;  river  flowing  to  north  coast  in  nmnicipal  district  of  Yaguajay,  prov- 
ince of  Santa  Clara. 

Caguanes,  Bio;  stream  flowing  to  coast  in  northeastern  part  of  province  of  Santa 
Clara. 

Caguanes,  Sierra  de;  mountains  on  north  coast  of  province  of  Santa  Clara,  munic- 
ipal district  of  Yaguajay. 

Cagunigua,  Bio;  stream  in  northern  part  of  municipal  district  of  Baracoa,  province 
of  Santiago. 

Caibarien;  municipal  district  in  province  of  Santa  Clara.  Area  55  square  miles. 
Population  8,650. 

Caibarien;  city  on  north  coast  of  province  of  Santa  Clara.     Population  7,013. 

Caibarien;  barrio  in  municipal  district  of  Caibarien,  province  of  Santa  Clara.  Pop- 
ulation 7,013. 

Caigru>anabo;  barrio  in  municipal  district  of  Consolacion  del  Norte,  province  of  Pinar 
del  Rio.     Population  439. 

Caiguanabo,  Bio;  river  flowing  to  south  coast  in  province  of  Pinar  del  Rio.  Length 
22  miles. 

Caiman,  Cayo;  small  island  north  of  Cayo  Romano,  provinc*e  of  Puerto  Principe. 

Caiman,  Punta;  |X)int  on  north  coast  of  province  of  Pinar  del  Rio. 

Caiman  era;  village  in  municipal  district  of  Cienfiiegos,  province  of  Santa  Clara. 

Cairn  an  era;  barrio  in  municipal  district  of  Cienfuegon,  province  of  Santa  Clara. 
Population  717. 

Caimanera;  barrio  in  municipal  district  of  (Tuantanamo,  province  of  Santiago. 
Population  620. 

Caimanera,  Ensenada;  small  l)ay  on  west  coast  of  municipal  district  of  Manzanillo, 
province  of  Santiago. 

Caimanera,  Punta;  point  on  west  coast  of  municipal  district  of  Manzanillo,  San- 
tiago Province. 

Caimanes;  village  in  municipal  district  of  Cobre,  province  of  Santiago. 

Caimanes;  barrio  in  municipal  district  of  Cobre,  province  of  Santiago.  Population 
698. 
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,,  Arroyo;  hranrh  o(  Arroyo  los  Pasos,  in  mimipii»l  rtiBtrict  of  Holttnin, 
provinia.'  uf  SantiHj;o. 
Oaimiabo,  Rio;  river  flowing  to  ttonth  coa«t  in  province  i>l  BanU  Clam.     Lei^^h  20 

O&imito-,  village  in  caaoicipal  district  of  C(inwi1u.'i<iD  ili'l  Sur,  iirovini-e  of  I^ar  ilf-l 
Bio. 

Caimito;  harrio  in  municipal  diftrict  of  GuayabuJ,  province  of  Pinar  del  Rio.  Poi"- 
Illation  1.289. 

Caimito;  liarriu  in  municipal  iliatrict  of  Ran  Nicolan,  province  ul  Hahaaa. 

Caimitos;  barrio  in  luiuicipal  district  of  ConiMilai'ion  del  iiiir,  province  nf  Pinar  del 
llio. 

OEgio;  liarrio  in  municipal  district  of  Guira  de  Melena,  province  of  Habana.  Popu- 
lation f<63. 

Oajon,  Punta  del;  point  on  north  <naBt  of  ^an  .\ntonio  peninsula,  pioviiice  of  I^nar 
del  Ria 

Cajuare,  Punta;  point  on  nnrtli  coast  of  province  of  Santiago. 

Calabaza,  Arroyo;  Hmall  stream  in  municipal  district  nf  Hol^in,  province  of  San- 
tiago. 

Oalabazar;  municipal  dixtrict  in  province  of  Santa  Clara.  Aren  27l)  square  niilot. 
Population  13,419. 

Oalabasar;  an  interior  citj  of  Santa  Clara.     Population  1,5T.'>. 
■  CalabftEar;  village  in  mmiiciiial  liistrict  of  Holguin,  Santiagfi  Province. 
;  Oalabazar;  village  in  Habana  Province. 

'Oalabazar;  barrio  in  municipal  district  of  Ji^piani,  province  of  Santiago.  Popula- 
tinn  (U>5. 

Oalabaxar;  harrio  in  municipal  district  of  Santiago  de  las  Vegaa,  province  nt 
Ilaliana.     Population  1,152. 

Calabazar,  Arroyo;  small  hranch  of  Arroyo  del  Lindcro,  provini'e  of  l*iicrt"  Prin- 

Calabazaa;  harrio  in  municipal  district  of  Sagiia  de  Tanamo,  province  of  Santiago 

Population  !t52. 
Oalabazas,  Rio;  right-haml  liranch  of  Rio  Zaza,  pmviniv  of  Saitia  Clara. 
Calazo;  villt^;c  in  western  ))art  of  municipal  district  of  t^'ua  de  Tatiamo,  province 

of  .^antia^. 
Caldera,  Punta  de  la;  point  on  north  coast  of  Isla  de  Tiirigiiano,  provinceof  Puerto 

Principe. 
Calderon;  village  In  municipal  district  of  Holguin,  Santiago  Province. 
Caleta,  Punta;  ixiint  on  north  coaat  of   Santiagri  I'rovincc,  municijial  district  of 

Caleta,  Punta  de;  point  on  southeast  coast  of  provim'i!  cjf  Santiago. 

Caleta  Qrande;  harrio  In  municipal  district  of  IhIa  de  linos,  province  of  Ilattana. 
Population  U15. 

Calicito;  town  near  went  coast  of  provinceof  Santiftj^o,  itiunicipal  district  of  Man- 
MUiillo. 

Calicito;  barrio  in  municiiiat  cliatrict  of  C'ienfueKOs.  province  of  .Santa  Clara.  Popu- 
lation 499. 

Calicitoe;  barrio  in  municipal  district  of  Manzanillo,  pnivim*  of  Santi^o.  Popu- 
lation 738. 

Oalienta  Babo,  Lontas;  hills  in  municipal  district  of  Bahia  Honda,  province  of 
Pinar  del  Rio. 

Calimete;  village  in  municipal  district  of  Colon,  province  of  Matanzas. 

Calimeta;  barrio  in  municipal  district  of  Colon,  province  of  Matanzss.  Population 
3,274. 
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I    *  .r^r,  Surgidero  de;  anchorage  on  ooost  of  municipal  district  of  Gobre,  southern 

i>iirt  of  province  of  Santiago. 
C;a'  .ejon,  Sio  del;  left-hand  branch  of  Rio  de  las  Nuevas,  Isla  de  Pinos. 
/Uvario;  barrio  in  munici()al  district  of  Habana,  province  of  Habana.    Population 

1,041. 
Oalsada;  barrio  in  municipal  district  of  Santa  Cruz  del  Sur,  province  of  Puerto 

Principe. 
Oalzoncillo,  Alto  del;  hills  in  northern  part  of  municipal  district  of  Mayari,  prov- 
ince of  Santiago. 
Camacho,  Arroyo;  right-hand  branch  of  Rio  Piedras,  in  northern  part  of  province 

of  Matanzas. 
Cammcho,  Punta  de;  point  on  north  coast  of  province  of  Matanzas. 
Oami^an,  Loma  de;  hills  in  western  part  of  municipal  district  of  Nuevitas,  province 

of  Puerto  Principe. 
Caxni^an,  Bio;  left-hand  branch  of  Rio  Bariai,  in  municipal  district  of  Gibara,  prov- 
ince of  Santiago. 
Oami^uani;  municipal  district  in  province  of  Santa  Clara.     Area  100  square  miles. 

Population  14,495. 
Camiguani;  an  interior  city  of  Santa  Clara.    Population  5,082. 
Caxni^uani,  Bio;  right-hand  branch  of  Rio  Sagua  la  Chica,  in  province  of  Santa 

Clara. 
Camaronea;  village  in  nmnicipal  district  of  Guantanamo,  province  of  Santiago. 
Oamaronea;  barrio  in  municipal  district  of  Consoladon  del  Sur,  province  of  Pinar 

del  Rio. 
Camaronea;  barrio  in  municipal  district  of  Guantanamo,  province  of    Santiago. 

Population  757. 
Camaronea,  Bio;  left-hand  branch  of  Rio  San  Anton  in  province  of  Matanzas. 
OamaroneSy  Bio;  river  flowing  to  west  coast  in  province  of  Pinar  del  Rio. 
Camaronea,  Bio;  right-han<l  branch  of  Rio  Sagua  la  Chica,  in  province  of  Santa 

Clara. 
Gamasan;  barrio  in  municipal  district  of  Holguin,  province  of  Santiago.     Popula- 
tion 1,257. 
Oamasan;  village  in  municipal  district  of  Holguin,  province  of  Santiago. 
Oambute;  barrio  in  mu?iicipal  district  of  Santa  Maria  del  Rosario,  province  of 

Habana. 
Oamejo,  Arroyo;  right-hand  branch  of  Arroyo  Guarano  del  Brazo  in  province  of 

Puerto  Principe. 
Oaxnoa,  Loma;  hill  in  Habana  Province. 
Oampa,  Arroyo;  small  coast  stn^am  in  nmnicipal  district  of  Cabairien,  northern 

part  of  provin(!e  of  Santa  Clara. 
Oaxnpana;  village  ami  Imrrioin  nmni('i[)al  district  of  Matanzas,  province  of  Matanzas. 
Oaxnpana,  Lomas  la;  hills  in  western  part  of  nmnicipal  district  of  Moron,  province 

of  Puerto  PrincijKi. 
Caxnpanarioa,  Punta  de;  {K)int  on  Zapata  Peninsula,  south  coast  of  province  of 

Santa  Clara. 
OampantaroB,  Arroyo;  an  outlet  of  lake  of  same  name  flowing  to  south  c^oant  in 

province  of  l*inar  del  Rio. 
Campantarras,  Lacuna;  small  lake  in  municipal  district  of  Pinar  del  Rio,  province 

of  Pinar  del  Rio. 
Oaxnpechuela;  municipal  district  in  province  of  Santiago.     Area  51  square  miles. 

Population  7,369. 
Oampechuela;  city  on  south  coast  of  province  of  Santiago.     Population  3,254. 
Oampo  Florido;  village  in  Habana  Province. 
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Iha^a,  Wa;  ripfat-hukd  IwsBcb  ci  Kin  Xipe.  ta  ^Dtiafo  Pronac*. 
O— riwo;  t«mo  to  mmiiripal  djArirt  oj  "— "—   pninnra  irf  Tf-~ — r-      Pap- 
■btianHll. 

iriiaJ  ilMlrirt  a(  ArtemiM,  pvonnrc  of  Ftear  -U  Rio.     POfin- 

dieuirt  u(  8m  Jmd  7  Martivo,  paDviaw  g( 
in  mrtbon  |«rt  ol  iwnrion-  of 


[irvinf*  'if  !'knu  ria™. 
Ohum:  miuiiciia]  diMrict  in  proTiare  of  Matonaw,     -Vre*  SS  ttp»tv  mileB.     Pofo- 

bti»n  1.993- 
C«Tft« .  AiTOTo:  rizht-haod  bnnch  of  Rio  ^on  Feli|>^.  ••.•uihtrn  pan  vif  province 

fA  PinAi  del  Rio. 
«*-»»»*»    Iiomaa  de  la:  hilte  in  weSem  part  of  luuDicipal  <)Litri<.-t  of  (.insntanjUDO, 

proTinre  of  Sanliaeo. 
Csniiel*  Vort«:  >arrio  in  niiiniripal  <itnric1  of  limnt's.  prt>vin<.¥  of  Habana. 
Candela  Snr:  harri'i  in  mnnitipal  •ti«trict  oi  iiuiDti<.  provini-v  of  Hsfaaoa. 
CandelA,  Lomaa  de;  hilLe  in  Halana  Province. 

Candcla,  B^a:  barrio  in  niuoioipail  -IL^rit-I  "f  t.iiiine^  pruvim-i^  of  Habaoa. 
fjandelaria:  iDiuiirip*l<iiAri(-t  inprovinivof  E^nar-irl  Kio.     .Viva :f03  Ajoaie  miles. 

Population  4,»i)«. 

v-illa^  in  maok-ifial  'liCTrict  "f  (iibara,  pnninrt-  of  Sanlij^-i. 
m;  barrio  in  municipal  dislrii-t  of  t.iitura,  ptv^iaiv  of  Suiliapx     PopuU- 

lioD  4.36. 
Catkdalari*:  barrio  in  municipal  di^rii-t  of  {'axuWiaria.  pri'viniv  of  Pinar  del   Kio. 

Popalaiion  l.fieT. 
Candalaria,  Cerro  d»;  m<ianuun  in  oortlu^m  part  of  munit-ipal  ilL-itrk-t  uf  Giban, 

province  of  Santiago. 
Can«t«;  viUa^  in  Dortliem  part  of  municipal  JL'irii-t  of  Bamiw.  proviiM.'e  of  San- 
tiago. 
Cas«t«;  barrio  in  municipal  "listrici  of  Baracua.  prv>vin,¥  of  Santiago.     Population 

.322. 
Caney;  manidpal  diatrirt  in  prvvint*  of  Santia^'-     Ar™  it)l  ^oar«  mik^     Popa- 

lation  9.136. 
|Maj;  barrio  in  mimidiMil  district  of  Caney,  pros-iniv  of  ^^Mitiago.     Pt^wlatioii  844. 
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Caney,  Punta  del;  point  on  south  coast  of  province  of  Santa  Clara. 

Gangre;  village  in  municipal  district  of  Pinar  del  Kio,  province  of  Pinar  del  Rio. 

Gansrre;  barrio  in  municipal  district  of  Pinar  del  Rio,  province  of  Pinar  del  Rio. 
Population  4,208. 

Gansrrejeras;  village  in  Habana  Province. 

Can^ejeras;  barrio  in  municipal  district  of  Bauta,  province  of  Habana. 

Cangrrejo;  barrio  in  municipal  district  of  San  Juan  de  los  Remedios,  province  of 
Santa  Clara. 

Cangrrejo,  Bio;  small  branch  of  Rio  Manati,  in  municipal  district  of  Trinidad, 
province  of  Santa  Clara. 

Oaniznar;  barrio  in  municipal  district  of  Guamacaro,  province  of  Matanzas.     Popu- 
lation 161. 

Caniznar;  barrio  in  municipal  district  of  Matanzas,  province  of  Matanzas. 

Canixnar;  barrio  in  municipal  district  of  Sabanilla,  province  of  Matanzas. 

Canizo,  Rio;  small  stream  flowing  to  coast  in  municipal  district  of  Cobre,  province 
of  Santiago. 

Oano;  municipal  district  in  province  of  Habana.    Area  26  square  miles.     Population 
4,210. 

Oano;  barrio  in  municipal  district  of  Cano,  province  of  Habana. 

Cano;  barrio  in  municipal  district  of  Manzanillo,  province  of  Santiago.     Population 
1,112. 

Canoa;  barrio  in  municipal  district  of  Managua,  province  of  Habana. 

Oanoa,  Punta  de  la;  point  on  south  coast  of  Isla  de  Pinos. 

Canoa,  Sierra  de  la;  mountains  in  northeastern  part  of  province  of  Santa  Clara, 
municipal  district  of  Yaguajay. 

Canoa,  Loma;  hill  in  western  part  of  province  of  l\ierto  Principe,  municipal  dis- 

I       trict  of  Ciego  de  Avila. 

Canones,  Punta;  point  on  east  coast  of  municipal  district  of  Gibara,  province  of 
Santiago. 

Oanon^o;  village  in  northern  part  of  province  of  Matanzas. 

Oantel;  barrio  in  municipal  <listrict  of  Canienas,  province  of  Matanzas. 

Oantimplora;  village  in  municipal  district  of  Cril)ara,  province  of  Santiago. 

Cantimplora;  barrio  in  municipal  district  of  Gibara,  province  of  Santiago.     Popu- 
lation 515. 

Caobas;  town  in  western  part  of  municipal  district  of  Bayamo,  province  of  Santiago. 

Caobas;  village  in  municipal  district  of  Guamacaro,  province  of  Matanzas. 

Caobas;  barrio  in  muni(;ipal  district  of  Guamacaro,  province  of  Matanzas.     Popu- 
lation 1,197. 

Caobas,  Loma  Las;  hilln  in  northern  part  of  Santiago  Province,  neiir  coast. 

Caobas,  Sierra  de;  mountainn  in  western  part  of  province  of  Matanzas. 

Caobillas;  barrio  in  municipal  district  of  Puerto  PrincijH?,  province  of  Puerto  Prin- 
cipe.    Population  1,728. 

Capado,  Punta  del;  {X)int  on  went  coast  oi  Inla  do  Pinos. 

Capellanias;  barrio  in  municipal  district  of  Artemih»a,  province  of  Pinar  del  Rio. 
Population  223. 

Capellanias;  barrio  in  municipal  district  of  Cciba  del  Agna,  province  of  Habana. 

Caperuza;  barrio  in  municipal  (liHtri<-t  uf  Consolacion  del  Sur,  i)rovince  of  Pinar 
del  Rio. 

Capitana,  Punta;  point  on  south  coast  of  province  of  Pinar  del  Rio. 

Capote;  barrio  in  municipal  district  of  Santa  Maria  del  Rosario,  pmvince  of  Habana. 

Caraballo;  villagi^  in  Habana  ])rovince. 

Caraballo;  barrio  in  municipal  district  of  Bainoa,  province  of  Habana.     Popula- 
tion 495. 
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O&raballo:  villap'  in  [iiuniciiml  liistrict  (i(  Sau  Dieieo  dc  los  Bafloe,  [imviiice  of  PSnar 

del  Rio. 
OarBcuBey:  villt^  in  niUDicipal  djetiict  of  Triniilad,  province  of  S&ata  Clara. 
Caracusey;  barrio  in  municipal  clistricrt  oC  Trinidad,  province  of  Santa  Clara.     Pops- 

ladon  676. 
Oar&cuBoy,  Ko;  left-hand  branch  of  Rio  Manat!,  province  of  Santa  Clara. 
Oaraliates;  village  near  north  cnoaC  in   municipal  district  oC  Ijuemado  de  Giuno*. 

province  of  Santa  Clara. 
Oarahates;  fiarrio  in  municipal  ilistrici  of  (Jaeioado  de  Giiines,  province  of  Santa 

Clara.     Popniation  1.015. 
Oarambola;  villax^  and  Inirriu  in  municipal  district  of  Candelaria,  ]iroviDce  of  PiuHr 

del  Rio. 
Carapaehivey,  Coleta;  small  l>ay  on  eouth  coast  of  lela  de  Rnos, 
Oarapacho,  Punta;  point  on  south  coast  of  proiinL*  of  Puerto  Principe,  mimidpal 

di?tri.'i  .■[  Moron. 
Oaravela  Orande;  point  ou  north  coast  of  Ban  Antonio  Pcninmila,  provinccof  I'inar 

del  Rio. 
'Oaravelas,  Bio  de  las;  river  in  proviniv  of  Puerto  Principe,     Heoila  in  Yucatan 

liillf  and  flow9  northeast  lo  coast.     I^n^h  28  milee. 
OarboDeras;  Imrrio  In  municipal  district  of  Santa  CniE  del  Nort«.  province  of  Halttna. 
tjardeiuw;  muaicipal  district  in  province  of  Xatansas.     Area  56  square  milfA 

Population  34,861. 
'0ardeuaa;  city  on  north  coast  of  province  of  Matanzaa.     Population  21, MO. 
Oardeuaa,  Bahia;  bay  on  north  coast  of  province  of  Malanzae.  -^m 

iCaregea,  Arroyo;  right-hand  branch  of  Yumnri  River  ia  Santiatio  I'rovinee.        ^H 
Oarena,  Cayo;  ialet  eouth  of  province  of  Santa  Clara.  ^M 

Carenero,  Cayo;  iwkind  north  of  province  of  Santa  Clara. 
Oaribo,  Punta;  point  on  eonth  coast  of  province  of  Pinar  del  Rio, 
Caridad;  village  in  municijal  district  of  Ouantanamo,  province  of  !^antia^o. 
Oaridad;  village  in  niunici|)al  district  of  Holjiuin,  province  of  Sanliajpi. 
Caridad;  l>arrio  in  municipal  dietrict  of  tiuanlanamo,  province  of  SantiiUco.     PoiHt- 

lation  516. 
Carlos  Haria,  Irfk^una;  lake  near  Jiortli  c<iaKt  in  pnivince  of  Santa  Clara,  muniid- 

pal  diftrict  of  Calahazar. 
Carlos  Rojaa;  municipal  district  in  province  of  Matanza,«.     Area  71   t<i)uare  miles. 

Population  3,174. 
Carlota,  Uonte  la;  hill  in  Habana  Province. 

Carmen;  barrio  in  municipal  (lintrict  of  Sania  Clara,  province  of  Sania  Clara.     Popu- 
lation S.ft'il- 
Carmen,  Lomas  del;  hills  in  Haliana  Provini-e, 
Carolina;  liarrio  in  municipal  district  of  Han  ,luan  dc  Ion  Remedios,  province  of 

Santa  ('lara.     Population  lihH. 
CarraKuao,  Punta  de;  jmint  on  south  coasi  of  province  of  Pinar  del  Rio. 
Carraaco,  Iiomaa  de;  hillH  in  Hal>aDa  Province. 
Carrasco,  Bio;  river  in  province  of  Puerto  Prini'ipe.     Heads  in  Sierra  de  Najana 

and  Hows  BOiilheastward  to  coast.     Lenjilh  ^Vi  niilei'. 
Carrederiaa;  barrio  in  municipal  disirii't  of  Santa  Cruz  del  Norte,  province  of 

Habana. 
Cartagena;  municipal  district  in  provint*  of  Santa  Clara,     Area  180  square  miles. 

Population  6,244, 
Carta^na;  barrio   in   municiiHil  district   of  Cartagena,  province  of  Santa  Clara. 

Population  1,917. 
Cartas,  Punta  de;  point  on  south  (wu^t  of  province  of  Pinar  del  Rio, 
"-■aa,  Lag^ma  laa;  small  lake  near  coast  in  municipal  district  of  Guane,  province 
'  Pinar  <iel  Kio. 
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Caaci^al;  barrio  in  municipal  district  of  Cartagena,  province  of  Santa  Clara.  Popu- 
lation 2,017. 

Gaacorro;  town  in  municipal  district  of  Puerto  Principe,  province  of  Puerto  Principe. 

Gaacorro;  barrio  in  municipal  district  of  Puerto  Principe,  province  of  Puerto  Prin- 
cipe.    Population  1,904. 

Caacorro,  Kio;  river  in  province  of  Puerto  Principe.  Heads  in  Loma  de  Sibanicu 
and  flows  northeast  to  coast.     Length  30  miles. 

Caaiguas;  municipal  district  in  province  of  Habana.  Area  22  square  miles.  Popu- 
lation 1,004. 

Caaiguas;  village  in  Habana  Province. 

Gaaigaaay  Cayo;  small  island  north  of  province  of  Pinar  del  Rio. 

Caailda;  village  near  city  of  Trinidad,  on  south  coast  of  province  of  Santa  Clara. 

Caailda;  barrio  in  municipal  district  of  Trinidad,  province  of  Santa  Clara.  Popula- 
tion 2,234. 

Caailda,  Punta;  point  on  south  coast  of  province  of  Santa  Clara. 

Caaixnba;  barrio  in  municipal  district  of  Guatanamo,  province  of  Santiago.  Popu- 
lation 537. 

Caaixnba  Arriba;  village  in  northern  part  of  municipal  district  of  Guantanamo, 
province  of  Santiago. 

Caaixnbay  Punta;  point  on  southwest  coast  of  province  of  Santiago. 

Caiaimu;  barrio  in  municipal  district  of  Puerto  Padre,  province  of  Santiago.  Popu- 
lation 1,653. 

Caaiaey;  village  in  municipal  district  of  Guantanamo,  pro\ince  of  Santiago. 

Caaiaey  Ab^jo;  village'  in  municipal  district  of  Guantanamo,  province  of  Santiago. 

Caaiaey  Abigo;  barrio  in  municipal  district  of  Guantanamo,  province  of  Santiago. 
Population  508. 

Caaiaey  Arriba;  barrio  in  municipal  district  of  Guantanamo,  province  of  Santiago. 
Population  443. 

Caatal,  Lomaa  del;  hills  in  western  part  of  province  of  Puerto  Principe,  municipal 
district  of  Ciego  de  Avila. 

Caatillo;  barrio  in  municipal  district  of  Cienfuegos,  province  of  Santa  Claryi.  Popu- 
lation 1,383. 

Caatro,  Bio;  river  in  municipal  district  of  Sagua  de  Tanamo,  province  of  Santiago. 

Catal,  Arroyo;  small  left-hand  branch  of  Rio  Cauto,  province  of  Santiaga 

Catalina;  municipal  district  in  province  of  Habana.  Area  92  square  miles.  Popu- 
lation 2,718. 

Catalina;  village  and  l)arrio-  in  municipal  district  of  Guane,  province  of  Pinar 
del  Rio. 

Catedral;  barrio  in  municipal  district  of  Santiago  de  Cuba,  province  of  Santiago. 
Population  5,152. 

Oaiinao;  village  near  city  of  Cienfuegos,  in  southern  part  of  province  of  Santa  Clara. 

Oaiinao;  barrio  in  municipal  district  of  Cienfuegos,  province  of  Santa  Clara.  Popu- 
lation 3,597. 

Oaiinao,  Arroyo;  small  left-hand  branch  of  Rio  Zaza,  in  municipal  district  of  Sancti 
Bpiritus,  province  of  Santa  Clara. 

Oannao,  Lagunaa  de;  chain  of  small  lakes  near  north  coast  of  province  of  Santa 
Clara,  in  municipal  district  of  Calal)azar. 

Cannao,  Loma;  hills  in  northern  part  of  municifml  district  of  Puerto  Principe, 
province  of  Puerto  Principe. 

Cannao,  Punta;  point  on  north  coast  of  province  of  Puerto  Principe. 

Oaiinao,  Rio;  river  rising  in  western  part  of  municipal  district  of  Puerto  Principe, 
province  of  Puerto  Principe,  and  flowing  northwestward  and  northward  to  coast. 
Length  55  miles. 

Oannao,  Rio;  left-hand  branch  of  Rio  Zaza  in  northern  part  of  province  of  Sant** 
dam. 
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Oaunoo,  Bio;  river  flowing  into  CienCiiegos  Bay,  in  province  of  Konla  Claru. 

Cautillo,  Rio;  a  tributary  of  the  Cauto  River,  forming  a  (iividiny  line  between 
nmnicipsil  ilistricte  of  Jiguani  aiul  Bayamo  in  Banliago  Provinrt  for  u  distance  of 
alKiiit  .'S5  niilea. 

Oauto  Smbarcadero:  town  al  head  of  navigation  on  Kio  Caut<.>,  in  manidiiiBl  dis- 
trict of  Bayutuo,  province  of  Santiago. 

Oauto,  Lagimas  de;  small  lakes  in  [lorthem  part  of  municipal  district  of  Jiguani, 
Santiago  TVovince. 

Oauto,  Bio;  longest  anil  miwt  iinjH>rtiiul  river  in  Cuba.  Heads  in  tbe  nortliern 
sloitef  of  Sierra  Maeeira,  iu  Mutliern  part  of  Santiago  Province,  and  Howh  north 
and  wcet  into  Gulf  of  Buena  fi^sperunza.  It  is  1.50  miles  in  length,  and  navigable 
to  Cauto  Emharcadero,  a  distance  of  50  miles  from  its  mouth. 

Oauto  Abajo;  village  in  muuidpal  distrJL-t  of  Palma  Soriano,  province  of  Santiago. 

Oauto  Abojo;  lArrio  in  municipal  district  of  Pahna  Soriano,  province  of  Santiago. 
Population  839. 
;    Cauto  Baire;  rillime  in  municipal  district  of  F^lma  Soriano,  province  of  Santiago. 
'    Cauto  Baire;  barrio  in  municipal  district  of  Palma  Soriano,  province  of  Santiago. 
Population  777. 

Cauto  del  Embarcadero:  harrio  iu  municipal  district  of  Bnyamo,  province  of 
Santiago.     Population  1,571. 

Oauto  del  Paeo;  harrio  in  municipal  district  of  Puerto  Pailrei.  province  of  Santiago. 
I'opulatioTi  1,.^00. 

Caya^uaneque,  Arroyo;  small  elreaui  Qowtt^  to  north  coast  of  municipal  district 
of  ItariiciM.  province  of  Santiago. 

Cayag^ani,  Arroyo;  left-hand  branch  of  Rio  Manati.  province  of  Santa  Clara. 

Cay^jabae,  Laguna;  small  lake  iu  San  Antonio  peninsula,  protnuce  of  f^nar  do) 
Rio. 

Oay^aboi;  village  in  municipal  district  of  Artemisn,  province  of  Pinar  del  Rio. 

Oay^jaboa;  l>arrio  in  municipal  district  of  Art^niisa,  province  of  I^nar  del  Rio. 
Population  1,022. 

Oayajabos;  barrio  in  municipal  <listrict  of  Ma<lruga,  ]iroviiice  of  llabuna. 

Oay^jana,  Bio;  right-liand  branch  of  liio  Zaza.  province  of  Santa  t'lara, 

Oay^o,  Bio;  right-hand  branch  of  Kio  Cauto,  in  western  part «(  Santiago  Province. 

Cayame,  Lagunaa  de;  small  lakes  in  municipal  district  of  Ceja  dc  I'ahio,  province 
of  Santa  Clara. 

Oayamae,  Arroyo;  small  stream  on  eastern  coast  of  Isla  <lc  Pinos. 

Oayamas,  Punta  de;  iM>int  on  south  coast  of  Habaiia  Provini'e. 

Oayos;  barrio  in  municipal  ciistrict  of  Cienfuegoi",  province  of  Santa  Clara,  Popula- 
tion 313. 

Cayos;  barrio  in  municipal  district  of  Sau  Y\iitonio  de  las  Vuellas,  province  of  Santa 
Clara. 

Oayoe  de  Sau  Felipe ;  barrio  in  municipal  district  of  ViHales,  province  of  Pinar  del 
Rio.     Population  417. 

Cayo  Smith;  village  in  muiiicii>at  district  of  Cobre,  province  of  Santiago. 

Oayo  Smith;  barrio  in  municipal  district  of  Cobre,  province  of  Santiago.  Popu- 
lation 205. 

Oayueloe,  Punta  de  los;  point  on  south  coast  of  province  of  Pinar  del  Rio. 

Cayuelos,  Punta  de  loe;  jiointon  western  coast  of  San  Antonio  peninsula,  province 
of  Pinar  <lel  Rio. 

Oayueto,  Punta;  jwint  on  north  coast  of  Santiago  Province. 

Oazenal,  Punta;  point  on  south  ciast  of  municipal  district  of  Santiago  de  CubBi 
province  of  Santiago. 

Oazones,  Enaanada  da;  bay  on  south  coast  of  province  of  Santa  Clara. 
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Cazuelas,  Loma  las;  hill  in  inunicipal  district  of  Piiiar  del  Rio,  province  of  Pina 

del  Rio. 
Cebollas,  Punta;  point  on  north  coast  of  municipal  district  of  Sagiia  de  Tanamo, 

province  of  Santiago. 
Cedran  Tormenta;  spur  of  Sierra  Maestra  in  province  of  Santiago. 
Cedro,  Punta  del;  point  on  north  coast  of  province  of  Santa  Clara. 
Ceiba;  town  in  southern  part  of  province  of  Puerto  Principe,  municipal  district  of 

Ciego  de  Avila. 
Ceiba;  barrio  in  municipal  district  of  Cabanas,  province  of  Pinar  del  Rio.     Popula- 

.     tion  1,366. 
Oeiba;  barrio  in  municipal  district  of  Ciego  de  Avila,  province  of  Puerto  Principe. 

Population  203. 
Oeiba,  Arroyo  de  la;  small  branch  of  Arroyo  de  la  Vaca  in  province  of  Puerto 

Principe. 
Oeiba  del  Agua;  municipal  district  in  province  of  Habaiia.     Area  M  square  miles. 

Population  2,197. 
Oeiba  del  Agua;  barrio  in  municipal  district  of  Ceil)a  del  Agua,  provini^e  of  Ilabana. 

Population  909. 
Oeiba  del  Agua;  village  in  Habana  Province. 
Oeiba  Hueca;  barrio  in  municipal  distri(>t  of  Campechuela,  province  of  Santiago. 

Population  2,149. 
Oeiba  Mocha;  barrio  and  village  in  municipal  district  of  Matanzas,  province  of 

Matanzaa.     Population  of  barrio  1,828. 
Ofja  Borrejo,  Arroyo;  right-hand  branch  of  Rio  Yaguarama  in  southern  part  of 

province  of  Santa  Clara. 
Oeja  de  Anton,  Arroyo;  small  stream  flowing  to  west  coast  in  province  of  Pinar 

del  Rio. 
Oeja  de  la  Herradura;  barrio  in  municipal  district  of  Julian  Diaz,  province  of 

Pinar  del  Rio. 
Oeja  de  Pablo;  municipal  district  in  province  of  Santa  Clara.     Area  337  square 

miles.     Population  6,954. 
Oeja  de  Pablo;  barrio  in  municipal  district  of  Ceja  de  Pablo,  pmvince  of  Santa 

Clara.     Population  273. 
Oeja  de  Pablo;  barrio  in  municii>al  district  of  San  Antonio  de  las  Vueltaa,  province 

of  Santa  Clara.     Population  1,545. 
Cenicero,  Arroyo;  small  stream  in  municipal  district  of  Puerto  Padre,  Santiago 

Province. 
Centano;  barrio  in  municipal  district  of  Yaguajay,  province  of  Santa  Clara.     Popu- 
lation 447. 
Oenteno,  Arroyo;  small  stream  in  Santiago  Province,  flowing  into  Bahia  de  Nipe. 
Oenteno,  Laguna;  small  lake  in  municipal  district  of  Mayari,  province  of  Santiago. 
Oentral  Redencion;    town  in  municipal  district  of  Nuevitas,  province  of  Puerto 

Principe. 
Oentro;  barrio  in  municipal  district  of  Calabazar,  provincre  of  Santa  Clara.     Popula- 
tion 3,756. 
Oentro;  barrio  in  municipal  district  of  San  Diego  del  Valle,  pmvince  of  Santa  Clara. 

Population  1,298. 
Oentro;  barrio  in  municipal  district  of  Santa  Isal>el  de  las  I^jas,  province  of  Saiita 

Clara.     Population  6,915. 
Oerillo,  Punta  del;  point  on  nortli  coast  of  Isla  de  Turiguano,  province  of  Puerto 

Principe. 
Oerrito;  barrio  in  municipal  district  of  Santo  Domingo,  province  of  Santa  Clara. 
Oervantea;  village  in  Habana  Province. 
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Cervantes:  i-illago  in  intinicipal  distrii-t  oS  Perico,  province  rif  Malanzas. 

Cerrantea,  Lomas  de;  hills  in  Habana  Province. 

Obamarrets  Punta;  point  on  the  south  coaat  of  municipal  district  of  Manzanillo, 
Sttiiliugo  Pro  vim*. 

Ohambaa;  town  in  northweetera  part  of  province  of  Puerto  Principe,  municipal  dis- 
trict of  Moron. 

Ohombaa;  liarrio  in  municipal  district  of  Moron,  provinee  of  Puerto  Principe. 
Population  925. 

Cliambae,  'Bio  de  las;  river  in  province  of  Puerto  Principe.  It  hctwUi  in  hille  iu 
western  part  of  municipal  district  of  Moron  and  flows  north  to  the  aea.  It  ia 
knuwn  for  some  distance  from  its  mouth  as  Lob  Perros.     Length  27  miles. 

Chaparra;  barrio  in  municipal  district  of  Puerto  Padre,  province  of  Santiago.  Pnpii- 
1,038. 

Charcaa:  barrio  in  mnnicipMl  district  of  Oienfuegoa,  provinee  of  ^nta  Clara.  Popu- 
lation 7:w. 

Oharcae,  Fuuta;  point  on  Houth  coast  of  province  of  Puerto  Principe,  inuiiici|«l 
di.ilrii't  lit  Moron. 

Cbarco  Hondo;  barrio  in  municipal  district  of  San  Antonio  de  laa  Vuellae,  pmviTictt 
of  Santa  Clara.     Population  1,013. 

Chavaleta;  barrio  in  municipal  district.  i>f  >t»yari,  proviniv  of  Santiago.  Popula- 
tion 1,230. 

CbaTSKi  Imrrio  in  municipal  diiitrict  of  Kanclm  Veloi.  provini«  of  tlanta  (-Ian. 
Population  1,15^. 

Chavez;  barrio  in  munii.-i|Hvl  district  of  San  Jose  de  laa  Lajas,  province  of  Habaoa 

Cbepalope,  Arroyo;  branch  of  Rio  Almendarett  in  Jfabana  Province. 

Ohepalope,  Lotna;  hill  in  Uabaiia  Province. 

Chicaro;  l«rri»  in  municipal  district  of  San  Antonio  de  )oa  Balloe,  prnviora  ol 
llatmrm.     P.ipulutioii  404. 

Chicharron;  ttarrio  in  municipal  district  of  Ceiba  del  Agna,  province  of  Habaiuu 

Chico,  Arroyo;  left-hand  branch  of  Rio  San  Felipe  in  southern  jiart  of  province  of 
T'iuardcl  Kio. 

Chimborazo,  Lama  del;  bill  in  Hal>ana  province. 

Olii&chila;  biirrin  in  niiinici|M(l  district  of  ISagiia  la  Grande,  province  of  Simta  Clara. 
Population  1,&'i4. 

Chiquito,  Arroyo;  short  left-band  branch  of  Kio  de  Ian  Cantvelas  in  municipal  dis- 
trict of  I*uerto  I'rincijx;,  [irovince  of  I'uerlii  Princip«f. 

Chirigota;  villas  in  municipal  district  of  San  Cristobal,  province  of  Piiuir  del  Ko. 

Ohirima,  Surgidero;  anchorage  on  coast  of  municitial  district  of  Cobre,  southern 
part  of  Santiago  Province. 

Chiriao;  barrio  in  municipal  iHstrict  of  .\Iatanzas,  proviiice  of  Matanzas.  Popula- 
tion 702, 

Chorillo,  Sierra  del;  mountains  in  southern  jiart  of  manicipal  district  of  Puerto 
Principe,  province  of  Puerto  Princijie, 

Ohorrera  Brava;  town  on  Rio  Zaza  in  municipal  ilistrict  of  Sancti  Spiritns,  prov- 
vince  of  Santa  Clara. 

Chorrera  Brava;  barrio  in  municipal  district  of  Sancti  Spiritus,  jirovince  of  Sant* 
Clara.    Population  fl3, 

Chucho;  l>arrio  in  municipal  district  of  Mayari,  province  of  Santiagi).  Population 
4!M. 

Ciego;  village  in  municipal  district  of  Macnriges,  jirovince  of  Matanxas. 

Oiego;  Imrrio  in  munlcijial  district  of  Ma<:urigeB,  province  of  Matanzaa.  ropulalion 
595. 

Ciego,  Funta;  iKiint  on  south  coast  of  province  of  Pinar  del  Rio. 

Ciego,  Punta  del;  ])oint  on  south  coast  of  province  of  Santa  Clara. 
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Oiego  Abi^o  de  la  Rioja;  town  in  western  ])art  of  municipal  district  of  Holgnin, 

province  of  Santiago. 
Oiego  Alonao;  village  in  municipal  district  of  Camarones,  province  of  Santa  Clara. 
Oiego  Aloxizo;  barrio  in  municipal  district  of  San  Fernando,  province  of  Santa 

Clara.    Population  1,238. 
Ciego  de  Avila;  municipal  district  in  province  of  Puerto  Principe.     Area  1,603 

square  miles.     Population  9,801. 
Oiego  de  Avila;  an  interior  city  of  Puerto  Principe.     Population  2,919. 
Ciego  de  Avila;  barrio  in  municipal  district  of  Ciego  de  Avila,  province  of  Puerto 

Principe.     Population  3,892. 
Oiego  Montero;  village  in  municipal  district  of  Cartagena,  province  of  Santa  Clara. 
Ciego  Montero;  barrio  in  municipal  district  of  Cartagena,  province  of  Santa  Clara. 

Population  433. 
Oiegos,  Punta  de  los;  point  at  entrance  of  Cabaflas  Bay,  north  coast  of  province  of 

Pinar  del  Rio. 
Oienega;  Imrrio  in  municipal  district  of  Bolondron,  province  of  Matanza«). 
Gienega,  Arroyo;  stream  sinking  in  Cienega  Zapata  in  southern  {>art  of  province  of 

Santa  Clara. 
Oienega,  Boca  de  la;  inlet  on  eastern  coast  of  Isla  de  Pinos. 
Oienega  de  Zapata;  barrio  in  municipal  district  of  Jaguey  Grande,  province  of 

Matanzas.     Population  16. 
Oienega,  Laguxia;  small  lake  in  province  of  Puerto  Principe,  mimicipal  district  of 

Moron. 
Gienfdegros;  nnmicipal  district  in  province  of  Santa  Clara.     Area  2, 1 19  s(]uare  miles. 

Population  59,128. 
Oienfuegos;  city  on  south  coast  of  province  of  Santa  Clara.     Population  30,038. 
Oienfuegos,  Bahia  de;  bay  on  south  coast  of  municipal  district  of  Cienfuegos, 

province  of  Santa  Clara. 
Oifaentes;  municipal  district  in  province  of  Santa  Clara.     Area  72  square  miles. 

Population  3,825. 
CiAientes;  an  interior  city  of  Santa  Clara.     Population  1,485. 
Oiftientes;    barrio  in  nmnicipal  district  of  Cifuentes,   province  of  Santa  Clara. 

Population  2,172. 
Oimarones,  Arroyo;  small  stream  flowing  to  south  coast  of  municipal  district  of 

Manzanillo,  province  of  Santiago. 
Oixnarones,   Punta;  point  on  south  coast  of  municipal  district  of  Manzanillo, 

province  of  Santiago. 
Oimarones  Grandee,  Ensenada  and  Rio;  small  river  and  harlx>r  on  south  coast 

of  province  of  Santiago. 
Oimarrones,  Arroyo;  stream  flowing  to  north  coast  in  municii)al  distrit;tof  Moron, 

province  of  Puerto  Principe. 
Oinco  lieguas,  Cayo  de;  island  north  of  province  of  Matanzas. 
Citema,  Rio  de  la;  left-hand  branch  of  Rio  de  las  Nuevas,  Isla  de  Pinos. 
Olaudio;  village  in  southern  part  of  province  of  Matanzas. 

Olaudio;  barrio  in  nmnicipal  district  of  Macruriges,  province  of  Matanzas.     Popula- 
tion 1,390. 
Ooabillas;  town  in  western  part  of  municipal  district  of  Puerto  Princijw,  province 

of  Puerto  Princiixj. 
Ck>abilla8;  barrio  in  municipal  district  of  Roque,  province  of  Matanzas.     Population 

1,434. 
Oobarmbia,  Punta;  point  on  coast  of  municipal  distrit^t  of  Puerto  Patlre,  northern 

part  of  Santiago  Province. 
Oobas,  Oayos;  islands  north  of  province  of  Santa  Clara. 
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Cobrc;  iiiunicipSi!  district  in  province  of  Saiilia(;ii.     Ari'ii  N70  ^iiun-  mile?.     l'o[iii]a- 

tion  10,707. 
Cobrs;  tiarrin  miil  interior  city  id  miinicipftl  district  fl  Ciibm,  in  thi^  (imvince  olii 

Santiajfii,  the  rtitG  a(  abanilonod  copper  tiiinee.     Population  1,028, 
Oobre,  Bio;  river  in  iniiiiidpBl  dialrict  of  Cohre,  provini*  of  Santiagti. 
Cobre,  Punta  del;  point  on  north  coast  of  Habaua  Province. 
Coca,  Arroyo;  bmnch  ot  Hio  San  Antonio,  in  Hftbann  Province. 
Cochinoa.  Bahia;  liay  on  southern  coast  of  province  of  Santa  Clnra. 
Cochinoe,  Bio;  river  in  eentral  part  of  provimf*  of  Mstan/ae. 
Coco,  Cayo;  lurjje  island  north  of  province  of  Puerto  Principe. 
Coco,  Punta  del;  [wirit  on  south  coast  of  province  of  Pinar  del  Rio. 
Cocodriloa,  Caleta;  cove  on  Boulh  coast  of  province  of  Santa  Clara,  in  nmniQpal 

district  of  Cielifuegofi. 
Cocodriloe,  Punta  de;  point  on  Routh  roast  of  Tela  de  Pino«, 
CocoBoto;  barrio  iii  niunicipBl  district  of  Marianoo,  province  of  Habana.     Popnla' 

Cojimar;  hiarrio  in  niunicipii]  district  of  Gnaniiliacon,  province  o[  Haliana.     Popnla- 

liiin  1,SS5. 
Oojimar,  Bahia  de;  liay  on  norlli  const  of  Hai)ana  Province. 
Cojimar,  Bio;  river  in  Ilaiiana  province'  fiowing  to  north  coast, 
Cojimar,  Bio;  i<liort  river  flowing  lo  coast  in  euuthern  part  ot  innnicipal  district 

Cohre,  prtfviuce  of  Santiago.  ' 
Coliseo;  viliage  in  municipai  district  of  Guamncaro,  ]>ravincc  of  Matanzae. 
Colieeo;  liarrio  in  municipal  divirict  of  Oiiamacaro,  province  of  Matanzas.     Populft> 

lion  020. 
Cobnenar;  barrio  in  municipal  dietricl,  of  Oonsolaciou  del  Sur,  province  r:f  Pinar 

del  Hio, 
Ooloma,  Enaenada  de  la;  Imy  on  south  coast  of  province  of  Pinar  del  Rio. 
Coloina,  Punta  la;  point  at  entrance  of  Ensenaiia  ile  la  Colonia,  on  south  coast  of 

provini*  of  Pinar  del  Rio. 
Colotna,  Bio  la;  river  flowing  intji  Ensenada  <le  la  CoUmia.  on  cimth  con.'^t  <if  Pinar 

del  Rio. 
Colon;  niiinicipai  district  in  province  of  Matan7.iu<.     .Area  1 14  s<|Uiire  milra.     Popula- 
tion 12,195. 
Colon;  an  interior  city  of  MatanzaK,     i'opulatioii  7.175. 
Cotonias;  town  in  sontheni  iiart  of  province  of  I*ucrt"  Princi|ie.  munici|ial  diclrirt 

of  Ciego  ilo  Avila. 
Oolorada,  Loma;  hill  in  southern  pari  of  jirovim'e  of  Santa  Clara,  municipal  (li»- 

tricl  of  Trinidad. 
Colorada,  Loma:  hill  in  municipal  district  of  Oilwra,  province  of  SanliaRO, 
Colorado,  Arroyo;  ri»;ht-hand  hrani'h  of  Rio  (.irande  in  niunici|>al  <listrict  of  S^ua 

de  Tananio,  province  of  Santiago, 
Colorado,  Arroyo;  small  stream  flowing  to  south  ciia.'it  in  municipal  district  of 

Cohre,  province  of  Santiago. 
Colorado,  Bio;    short  left-han<l  lirancb   of  (inayacancF>,   in  niuni<-i)>al   district  of 

Moron,  province  of  Puerto  Principe. 
Columbo,  Punta  del;  jjoint  on  north  coast  of  Isia  de  l*inos. 
Comadre,  Sierra  la;  mountains  in  northern  [lart  of  province  of  Pinar  del  Rio. 
Comercio;  barrio  in  niunicijial  di^rict  of  Janico,  province  of  llal)ana. 
Compostizo;  liarrio  in  niuniciiml  district  of  A^uacate,  province  of  Hal)ana. 
Concepcion;  Imrrio  in  municijia!  district  of  Palnia  Soriiino,  province  of  Santiago. 

Popnlation  1,526. 
Concepcion,  Arroyo  la;  rit;ht-liand  branch  of  Kio  Saniamguai-oii,  in  province  of 

Pinar  del  Kio, 
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Oonchita;  barrio  in  municipal  districrt  of  Cabaflas,  province  of  Pinar  del  Rio. 

Oonchita;  village  near  north  coast,  in  municipal  district  of  Cabaflas,  province  of 
Pinar  del  Rio. 

Ooncordia;  barrio  in  municipal  district  of  Mad  ruga,  province  of  Habana. 

Ck>ndado;  barrio  in  municipal  district  of  Santa  Clara,  province  of  Santa  Clara. 
Population  1,110. 

Oongro;  town  near  west  coast  of  province  of  Santiago,  municipal  district  of  Man- 
zanillo. 

Ck>ng^;  barrio  in  municipal  district  of  Manzanillo,  province  of  Santiago.  Popula- 
tion 796. 

OongojaB;  barrio  in  municipal  district  of  Rodas,  province  of  Santa  Clara.  Popula- 
tion 2,171. 

Ck>n801acion  del  Norte;  municipal  district  in  province  of  Pinar  del  Rio.  Area  203 
square  miles.    Population  7,399. 

OonBolacion  del  Norte;  village  in  municipal  district  of  same  name,  province  of 
Pinar  del  Rio. 

ConBolacibii  del  Sur;  municipal  district  in  province  of  Pinar  del  Rio.  Area  360 
square  miles.     Population  16,665. 

Consolacion  del  Sur;  an  interior  city  of  Pinar  del  Rio.     Population  3,062. 

Consuegra,  Arroyo;  right-hand  branch  of  Rio  Samaraguacon,  in  province  of  Puerto 
Principe. 

Contramaestre;  village  on  river  of  same  name,  in  province  of  Puerto  Principe. 

Contramaestre;  barrio  in  municipal  district  of  Puerto  Princij^e,  province  of  Puerto 
Principe.     Po[mlation  2,368. 

Contramaestre,  Rio;  important  left-hand  branch  of  Rio  Cauto,  in  Santiago  Prov- 
ince, dividing  municipal  districts  of  Cobre  and  Mayari  from  Jiguani  for  a  dis- 
tance of  aljout  35  miles. 

Contramaestre,  Rio;  left-hand  branch  of  Rio  Najasa  in  province  of  Puerto  Principe. 

Contreras;  village  in  municipal  district  of  Cardenas,  northern  part  of  province  of 
Matanzas. 

Contreras;  l)arrio  in  nmnicipal  district  of  Mendez  Capote,  province  of  Matanzas. 
Population  921. 

Conuco;  barrio  in  municipal  district  of  Caibarien,  province  of  Santa  Clara.  Popu- 
lation 496. 

Conuco,  Cayo;  island  off  north  coast  of  province  of  Santa  Clara  and  a  barrio  in 
municipal  district  c)f  Caibarien. 

Convento,  Punta  del;  ix)int  on  south  coast  of  province  of  Pinar  del  Rio. 

Convento  Mulato;  hills  in  municipal  district  of  Manzanillo,  province  of  Santiago. 

Coravelo,  Punta;  point  on  north  coast  of  province  of  Matanzas. 

Corladeras,  Arroyo;  left-hand  branch  of  Rio  Yaleras,  province  of  Santiago. 

Corojal,  Punta;  j)oint  on  south  coast  of  province  of  IMnar  <lel  Rio. 

Coronal  Balcourt,  Punta;  point  on  south  coast  of  province  of  Puerto  Principe, 
municii>al  district  of  Santa  Cniz  del  Sur. 

Corral  Falso;  an  interior  city  of  Matanzas.     Population  3,823. 

Corrales,  Arroyo;  small  branch  of  Arroyo  Guayacanes,  in  municipal  district  of 
Moron,  province  of  Puerto  Principe. 

Corrales,  Arroyo;  stream  in  northern  part  of  province  of  Puerto  Principe,  uniting 
with  Arroyo  J  unco  to  form  Arroyo  Robles. 

Corrales,  liOma;  hills  in  western  part  of  province  of  l\ierto  Principe,  municipal 
district  of  Ci^o  de  Avila. 

Corralillo;  village  in  southern  part  of  municipal  district  of  Guantanamo,  province  of 
Santiago. 

Corralillo;  village  in  Habana  Province. 
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I    CorralUlo;  town  near  north  coast  in  inuniripal  district  of  Ceja  de  I^blo,  provimw  of 
Siinta  Clara. 

rCorraliUo:  barriu  and  village  in  niimicipa]  diatrict  of  Bahai  Hondo,  prbvinw  of 
Pinar  del  Rio. 
Corralillo;  barrio  in  municipal  district  of  Bauta,  province  of  Habana. 
Corralillo;  barrio  in  municipal  district  of  Ceja  dt  Pablo,  province  ol  i^anta  Clara 

Popolation  2,588. 
CorraliUo;  barrio  in  muuicipal  district  iifGuantanamo,  province  of  Santiago.     Popu- 

Corralillo,  Rio;  river  in  municipal  district  of  Palma  Soriano,  province  of  Santiago, 
Corralillo,  Arroyo;  ahurt  Ijranch  of  Rio  Caimiabo  in  southern  part  of  province  of 
yanta  Clura. 

t*      Corralito;  barrio  in  municipal  district  of  Holguin,  province  of  Santiago.     Popula- 
tion 1,028. 
Corral  Huevo:  Iturrio  in  municipal  diatrict  of  Matauxas,  province  of  Mktanzas. 

Population  7M. 
Corral  Nuevo,  La^na;  email  lake  near  north  coast,  in  province  of  Matani^^. 
Corraa,  Punta,  de  las;  point  on  Zapata  renjusula,  southern  coast  of  province  uf 

Corrientee,  Oabo;  cajie  on  south  coaat  of  6au  Antonio  Peninsula,  province  of  Pinar 

dfl  Rio, 
Oorrientea,  Oolfo  de;  guU  on  south  coast  of  6an  Antonio  Peninsula,  province  of 

Pinar  del  Rio. 
Cortaderas,  Bio;  rivitr  in  province  of  Santiago,  flowing  into  Bahia  de  Banes. 
I     Cortea;  tmrrio  in  iniinlci[iat  district  of  Guane,  province  of  Pinar  del  Rio. 

Cortes,  Cayoa;  group  of  xmall  islands  off  southern  coast  of  province  of  Knar  del 

Riir 
Cortes,  Lagiina  de;  li^oon  on  soutb  coast  of  provini^  of  Pinar  del  Rio. 
Cortizo,  Oayo;  small  island  about  12  miles  north  of  province  of  Puerto  Principe. 
Corua,  Punta  de  la;  point  on  south  coast  of  province  ol  Puerto  Principe. 
Coruaa,  Punta  laa;  point  on  wwft  coast  ot  province  of  Pinar  del  Rio. 
COBcorro,  Lomasde;  hills  in  municipal  diatrict  of  Puerto  Principe,  province  of  Puerto 

Ooacorronee,  Puerto;  port  on  north  coast  of  province  of  Santa  Clara. 

Costilla;  barrio  in  municiiial  district  of  Janico,  province  ot  Habana. 

Cotilla;  barrio  in  munici|>al  district  of  San  Jose  de  las  Lajas,  province  of  Habaiia. 

Cotilla,  Loma  de;  hill  in  Maliana  I'rovince. 

Cotorro;  village  in  Habana  Province. 

Cozojal,  Punta  d^;  point  on  north  coast  of  province  of  Matanzas. 

Crimea;  barrio  in  municipal  district  ot  Bancho  Veloz,  province  ot  Santa  Clara- 
Population  1,240. 

Cristal,  Airoyo;  tihort  branch  of  Rio  Mayabon,  in  province  of  Matanzaa. 

Crietal,  Sierra  del;  mountain)^  in  eastern  part  ot  municipal  district  of  Mayari,  prov- 
ince of  Santiago. 

Orietales,  Arroyo;  small  stream  in  Habana  Province. 

Oristo  (forme<l  from  Manzanillo);  municipal  district  and  city  in  province  of  Santia^, 
Population  1,194. 

Cristo;  liarHo  In  municipal  district  of  Bayaino,  province  of  Santiago.  Population 
1,788. 

Oristo;  barrio  in  niunicipaldistrict  of  Santiago  de  Cuba,  province  of  Santiago.  Popo- 
lation 5,310. 

Cristo,  Arroyo;  left-hand  biancb  of  Rio  Juan  Lopez,  province  of  Santa  ClarSL 

Cristo,  Cayo;  islet  north  of  province  of  Santa  Clara, 

Cristobal,  Oayoa  de;  group  ot  small  islands  south  ot  province  of  Santa  Clara. 
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Cruces;  manicipal  district  in  province  of  Santa  Clara.  Area  50  square  miles.  Popu- 
lation 7,953. 

Cruces;  an  interior  city  of  Santa  Clara.    Population  4,173. 

GruceB,  Arroyo;  small  coast  stream  in  municipal  district  of  Manzanillo,  Santiago 
Province. 

Oruces,  Arroyo  las;  stream  in  eastern  part  of  municipal  district  of  Ciego  de  Avila, 
province  of  Puerto  Principe. 

Oruces,  Punta  de;  point  on  north  coast  of  Habana  Province. 

Omz;  barrio  in  municipal  district  of  Guines,  province  of  Habana. 

Cnu,  Oabo;  cape  at  southwestern  extremity  of  province  of  Santiago. 

Omz,  Caleta  de;  cove  on  south  coast  of  province  of  Santa  Clara,  in  municipal  dis- 
trict of  Cienf  uegos. 

Oruz,  Cayo;  islet  south  of  province  of  Puerto  Principe. 

Cruz,  Cayo  la;  island  north  of  province  of  Santa  Clara. 

Cruz,  Oayo;  island  off  coast  of  province  of  Puerto  Principe,  and  north  of  Cayo  Romano. 

Omz,  Oerro  del;  mountain  in  northern  part  of  province  of  Santiago. 

Cruz  de  Bolanos;  hills  in  municipal  district  of  Alto  Songo,  province  of  Santiago. 

Cuabas;  barrio  in  municipal  district  of  Holguin,  province  of  Santiago.  Population 
1,223. 

Coi^azii;  barrio  in  municipal  district  of  Vifiales,  province  of  Pinar  del  Rio.  Popu- 
olation  2,021. 

Omartel;  barrio  in  municipal  district  of  Jaruco,  province  of  Habana. 

Cuatro  Caxninos;  village  in  Habana  Province. 

Ouatro  Caxninos;  village  in  municipal  district  of  Guantanamo,  province  of  Santiago. 

Cuatro  Caminos;  barrio  in  municipal  district  of  Guantanamo,  province  of  Santiago. 
Population  441. 

Cubitas,  Sierra  de;  mountains  in  northern  part  of  municipal  district  of  Puerto 
Principe,  province  of  Puerto  Principe. 

Cueva,  Cayo  de  la;  islet  off  north  coast  of  province  of  Santa  Clara. 

Ouevas,  Punta  and  Rio;  point  and  small  river  in  south  coast  of  province  of  Santi- 
ago, municipal  district  of  Cobre. 

Ouevitas;  municipal  district  in  province  of 'Matanzas.  Area  79  square  miles.  Popu- 
lation 5,807. 

Ouevitas;  an  interior  city  of  Matanzas.     Population  2,634. 

Ouevitas;  barrio  in  municipal  district  of  Cue  vitas,  province  of  Matanzas.  Popula- 
tion 2,634. 

Ouchilla,  Alta;  barrio  in  municipal  district  of  Isla  de  Pinos,  province  of  Habana. 

Ouchilla,  Arroyo;  small  stream  in  northern  part  of  municipal  district  of  Sagua  de 
Tanamo,  province  of  Santiago. 

Ouchillas;  hills  in  eastern  part  of  municipal  district  of  Baracoa,  province  of  Santiago. 

Ouchilles,  Punta;  point  on  west  coast  of  municipal  district  of  Niquero,  province  of 
Santiago. 

Ouchilles,  Rio;  river  flowing  to  west  coast  in  municipal  district  of  Niquero,  prov- 
ince of  Santiago. 

Culebra,  Rio;  branch  of  Rio  Nueva  Mayabeque,  in  Habana  Province. 

Onm  an  ayagua ;  village  in  municipal  district  of  Cienf  uegos,  province  of  Santa  Clara. 

Onm an ayagua ;  viUage  in  municipal  district  of  Palmillas,  province  of  Matanzas. 

Cumaaayagua;  barrio  in  municipal  district  of  Cienfaegos,  province  of  Santa  Clara. 
Population  1,403. 

Oumanayagua;  barrio  in  municipal  district  of  Palmillas,  province  of  Matanzas. 
Population  969. 

Oumbre;  barrio  in  municipal  district  of  Matanzas,  province  of  Matanzas. 

Oumbre,  Loma  de  la;  hill  in  municipal  district  of  San  Diego  de  los  Baflos,  province 
of  Pinar  del  Kio. 
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,  Punta;  point  on  north  coBst  of  province  o(  Santa  Clara. 
Oupey,  Loma  del;  hills  in  aortheni  part  uf  municipal  district  at  Baracta,  province 

of  Suntiago. 
Unpey,  Kio;  ohort  stream  in  nnrthern  itart  of  province  uf  Buntiago,  mnnii-ipal  die- 

trict  of  Baraooa. 
Oupeyes;  ^'illage  in  municipnl  district  of  Crolon,  province  of  Malanzse. 
Chipeyes;  liarrio  in  municipal  district  uf  M6roti,  province  of  Puerto  Principe.     Pop- 

ulaUon  SaS. 
Qur^aya,  Arroyo;  stream  flowing  to  eoutli  i-oast  in  mnnidjitil  district  of  Puerti) 

Priiici|>e,  province  of  Puerto  Principe. 
•Ourana;  iNkrrto  in  municipal  district  of  Puerto  Padre,  provini^of  Santii^^.     Popula.  * 

lion  1.000. 
Ourazao,  Punta  de;  point  on  soutli  eoaat  of  lela  ile  E^nos. 
Ouriana,  Fayo;  inlet  oft  north  coast  of  municipal  district  of  Puerto  Prindpe,  prov- 

itici?  i>t  Piiertrt  Priiicipe. 
Curiana,  Punta;  jioint  on  north  eooal  of  province  of  Piierto  Prindpe. 
Ouyagnateje,  Bio;  river  in  province  of   Pinar  del  Rio.     Heads  in  hills  in  westi^ni 

l>art  of  province  and  flows  south  lo  coast.     Length  40  miles. 
Onzco;  village  in  municii>al  district  ol  San  Dic^  de  Nutle/,  province  of  Pinar  del 

Rio. 
-Ouzco,  Cala  del;  small  bay  on  south  coast  of  province  of  Santiago. 
Cuzco,  Loma  del;  hill  in  municipal  district  of  Cabaf1a«,  northern  part  of  provimvof 

I'inar  d<-l  Rio. 
Dagn^illa,  Cerro  de;  hill  in  eastern  part  of  Isla  de  Pinos. 
Daiquiri;  city  on  southern  coast  of  Santiago  Province.     Population  1,380. 
Daiquiri;  barrio  in  municipal  district  uf  Caney,  province  of  Santiago.    Popnlation 

l,;t«0. 
Dajao;  village  in  southern  part  of  province  of  Santiago,  near  city  of  Santiago. 
Diyjao;  barrio  in  munidpal   district  of  Santiago  de  Cuba,  province  of  Santiago. 

Population  l,-'>55. 
Dam i an;  villatw  in  municitial  district  if  Holguin,  province  of  Santiago. 
Damuji,  Bio;  river  in   province  of    Santa    Clara,   flowing    inio  CienfuegoB   Bay. 

Length  35  niile^ 
Datil;  town  m  numiLtpal  diiitrict  of  Bayamo,  province  of  Santiago. 
Datil;  barrio  m  nmnicipal  district  of  Bayamo,  province  of  Santiago.     Population 

l',142. 
Dayami^uas  Unsenada  small  i>ay  on  south  coast  of  province  of  Pinar  ilel  Rio. 
Delgado,  Loroas  de    hillH  in  Hal>ana  Province. 

Delicias;  luirno  in  municipal  district  of  Caliaflas,  province  of  Pinar  del  Rio. 
Deme^ayabo,  viUagi  in  municipal  district  of  SantiagodeCulia,  province  of  Santi^o. 
Demajayabo    Itarno  in  nmnicipa!  district  of  Caney,  province  of  Santiago.     I'opuia- 

lion  1,752 
Demajagabo  Ensenada   small  ]ia\  on  south  coast  of  municipal  district  of  Santiago 

de  Cuba  "^antiago  ProMnct 
Derramados,  Arroyo    left  hand  branch  of  Rio  Hanabana,  in  province  of  Santa 

Clara. 
Deseada,  Lonuila    hill  in  eastern  part  of  municipal  district  of  Puerto  Principe, 

province  of  Puerto  I'ruici|)e 
Diablo,  Caleta  del   tove  on  s<  uth  coast  of  Isla  de  Pinos. 
Diablo,  Punta;  point  on  north  coast  of  province  of  Santiago 
Biagv,  Hontea  de;  hills  in  Habana  Province. 
Diamante,  Oaleton  del;  cove  on  east  coast  of  province  of  Santiago. 
Diamante,  Punta;  point  at  entrance  of  Cahadas  Bay,  north  coast  of  province  of 

Pinar  del  Rio. 
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Diana,  Cayo;  small  island  off  north  coast  of  province  of  Matanzas. 

Diego,  Cayo;  island  west  of  province  of  Pinar  del  Rio. 

Diego  Perez,  Cayo  de;  island  south  of  province  of  Santa  Clara. 

DiOB,  CayoB  de;  islands  near  Isla  de  Pinos. 

Dolores;  village  in  municipal  distriot  of  Artemisa,  province  of  Pinar  del  Rio. 

Dolores;  harrio  in  municipal  district  of  Artemisa,  province  of  Pinar  del  Rio.  Popu- 
lation 1,692. 

Dolores;  baMo  in  municipal  district  of  Santiago  de  Cuba,  proviiu^e  of  Santiago. 
Population  9,011. 

Dolores,  Punta  Da. ;  point  on  north  coast  of  province  of  Santiago. 

Domingo;  barrio  in  municipal  district  of  Managua,  province  of  Habana. 

Domingo  Alonso,  Lomas;  hills  in  western  part  of  province  of  Matanjfas. 

Dominguez;  town  in  southern  part  of  province  of  Puerto  Principe,  municipal  dis- 
trict of  Ciego  de  Avila. 

Dominica,  Punta;  point  on  north  coast  of  province  of  Pinar  del  Rio. 

Dona  Maria;  barrio  in  nmnicipal  district  of  Santiago  de  las  Vegas,  province  of 
Habana. 

Doncella,  Arroyo  la;  short  branch  of  Rio  Contramaestra,  in  municipal  district  of 
Jiguani,  province  of  Santiago. 

Dorados;  barrio  in  municipal  district  of  Palma  Soriano,  province  of  Santiago.  Popu- 
lation 691. 

Dormitorio,  Arroyo;  stream  in  eastern  part  of  municipal  district  of  Ciego  de  Avila, 
province  of  Puerto  Princiix*. 

Dos  Bocas;  village  in  municipal  district  of  Santiago  de  Cuba,  province  of  Santiago. 

Dos  Bocas;  barrio  in  municipal  district  of  Caney,  province  of  Santiago.  Population 
1,217. 

Dos  Caminos;  barrio  in  municipal  district  of  San  Luis,  {irovince  of  Santiago.  Popu- 
lation 3,991. 

Dos  Cnartonis;  barrio  in  municipal  district  of  Manzanillo,  provinci^  of  Santiago. 
Population  643. 

Dos  Palmas;  village  in  nmnicipal  district  of  Cobre,  province  of  Santiago. 

Dos  Palmas;  barrio  in  municipal  district  of  Cobre,  province  of  Santiago.  Popula- 
tion 1,226. 

Doucella,  liOma  de  la;  hills  in  municipal  district  of  Guantanamo,  province  of  San- 
tiago. 

Duaba;  village  in  municipal  district  of  Baracoa,  near  city  of  liaracoa,  province  of 
Santiago. 

Duaba;  barrio  in  nmnicipal  district  of  Baracoa,  province  of  Santiago.  Population 
1,186. 

Duaba,  Rio;  river  in  municipal  district  of  Baracoa,  province  of  Santiago,  flowing  to 
north  coast.     lAmgth  18  miles. 

Duran,  Rio;  river  flowing  to  coast  in  southwestern  part  of  municipal  distri<-t  of 
Puerto  Princii)e,  province  of  Puerto  Princii>e.     Ijcngth  35  miles. 

Ebano,  Punta  del;  jwint  on  north  coast  of  Cayo  Sabinal,  province  of  l*uerto  l*rin- 
cipe. 

Scuador;  town  in  southern  jmrt  of  nmnicipal  district  of  Puerto  Princifw,  pn»vince 
of  Puerto  Principe. 

Scuador;  barrio  in  municipal  district  of  Puerto  Princii)e,  province  of  Puerto  Prin- 
cipe.   Population  2,215. 

Sgidos;  barrio  in  municipal  district  of  Camajuani,  province  of  Santa  C'lara.  Poi)U- 
lation  700. 

Sgidos;  barrio  in  municipal  district  of  San  Antonio  de  las  Vueltas,  province  of 
Santa  Clara.    Population  634. 
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^^doB;  barri')  in  niijnidi>al  ilistrict  nf  Santa  Claia,  province  of  tiaatu  Clara.     Popu- 
lation l.it87. 
El  Calvario;  villagi:!  in  Uahana  Province.  ^M 

£1  Cerro;  villaj^  in  Ilabana  Province,  enlnirb  of  Habana.  ^^| 

El  Oabriel;  village  in  Ilabaua  Provini'e.  ^^M 

El  Oato,  Bio;  brancli  of  Rin  Culebm,  in  Habana  Province.  ^^| 

El  Gauey;  villi^  in  municipal  district  of  Santiago  de  Cuba,  proTinno  o!  Santiago. 
EI  Horno;  villoKe  in  municipal  district  of  Bayamo,  Santiago  Province. 
El  Jibaro,  Arroyo;  small  branch  of  Rio  AlmendaKH  in  Habana  Province. 
El  Jobo;  village  in  municipal  diatriet  of  (iiiaiiajay,  province  of  Pinar  del  Rio. 
El  Haaio,  Iiaguna;  email  lake  in   municijial    district  of   Hacuriges,   proviniv  ot 

M»taiiuu<. 
El  Bayo;  vidaj^r  in  niunicipal  district  of  Guanajay,  northern  [tarl  of  proiintK  of 

Pinar  del  Rio. 
Bl  Banto;  village  near  coast  in  muaicipal  district  of  Calsbazar,  provinoe'if  Sanla 

Bl  Varadero;  village  un  north  coast  of  province  nf  Matatuag. 

Encrucijada;  city  in  Santa  Clara.     Poptilatiun  1,725.  ^_ 

Encrucijada;  village  in  luunidpal  dietrict  of  Calabazar,  northeni  part  of  provinc*^B 

Ratita  Clara.  ^ 

Xncrucijads:  liarrio  in  municipal  (Usttict  of  Calabazar,  province  of   Santa  GlmriL 

Population  2,«a0. 
3bitreeaco,  Peninsula  de;  inininsulu  on  north  mast  of  Santia^i  between  Bahia  de 

Nipe  and  Bahia  de  Lehisa. 
Ermitano;  barrio  in  municipal  district  of  Cobre,  province  of  Santiago.     Fopulallon 

240. 
Escalera;  Inimo  in  miinici|iBl  district  of  Janini,  province  of  HalianB. 
Escalera,  Hontea  de  la;  hills  in  Habana  Province. 
Escalereta,  Punta;  i>oint  on  south  coast  of  mnnicipal  distri<:t  of  Niquero,  Santiago 

Eacarza;  lutrrio  in  municipal  district  of  San  Fernando,  province  of  Santa  Clara. 
Escondido;  village  in  eastern  part  oE  municipal  dJHtrict  of   BaraccMt,  province  of 

Santiago. 
Escondido,  Puerto;  port  on  south  coast  of  province  of  Santiago. 
Escondido,  FuQta;  point  on  north  coast  of  province  of  Matanzas. 
Esparto,  Lotnadel;  hills  in  eastern  |>art  of  province  of  Santiago. 
Esperanza;  munici|>al  district  in  province  of  Santa  Clara.     Area  159  square  miles. 

Population  7,811. 
Baperanza;  an  interior  city  of  Santa  Clara.     Population  2, 177. 
Eaperanza;  barrio  in  municipal  district  of  Manzanillo,  province  of  Santiago.     Popula* 

tion  1,726. 
Eaquiua   de  Teja;   village  in   municipal   district  of  Cardenas,   northern   part  of 

province  of  Matanzas. 
Eetabonee,  Cayos  los;  small  islands  west  of  provinci;  of  Pinar  del  lUo. 
Bstaca,  Punta  de  la;  point  on  northeastern  (roast  of  province  of  Santiago. 
Estante;  village  in  municipal   district  of   Alacranes,   western  part  of  province  uf 

Matanzas. 
Eatante;  barrio  in  municipal  district  of  Alat-ranes,  province  of  Matanzas.     Population 

2.B23. 
Eate;  barrio  in  municipal  district  of  Alacranes,  provinceof  Matanzas.    Population  718. 
Eete,  Punta  del;  point  on  east  coast  of  Isia  de  Pinos. 
Esteron;  barrio  iti  municipal  district  of  Sagua  de  Tanaino,  province  of  Santiago. 

Population  545. 
Eatrella,  Alto  de  la;  hills  in  municipal  district  of  .Mayan,  province  of  SanUago. 
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Bstropajos,  Arroyo;  small  branch  of   Rio  Samaraguacon,  iti  province  of  Puerto 

Principe. 
Fabrica,  Cayos  de  la;  groups  of  small  islands  south  of  province  of  Santa  Clara. 
Fi^onal,  Punta;  point  on  north  coast  of  Habana  Province. 
Falcones,  Cayos  de  los;  group  of  islands  north  of  province  of  Santa  Clara. 
Falso,  Cabo;  cape  on  south  coast  of  San  Antonio  peninsula,  province  of  Pinar  del 

Rio. 
Farallon,  Caleta;  cove  on  south  coast  of  province  of  Santa  Clara,  in  municipal 

district  of  Cienfiiegos. 
Farallones,  Lomas  de;  hilltin  southern  part  of  province  of  Santiago. 
Farfan,  Arroyo;  small  branch  of  Arroyo  Guayacanes,  in  municipal  district  of  Moron, 

province  of  Puerto  Principe. 
Feo,  Rio;  small  right-hand  branch  of  Rio  Sequia,  western  part  of  province  of  Pinar 

del  Rio. 
File,  Arroyo;  small  left-hand  branch  of  Rio  Contramaestra,  in  municipal  district 

of  Jiguani,  province  of  Santiago. 
Fiaga,  Punta  de;  point  on  south  coast  of  province  of  Pinar  del  Rio. 
Flacos,  Lagiina;  small  lake  on  San  Antonio  peninsula,  western  part  of  province  of 

Pinar  del  Rio. 
Flamenco,  Cayo;  islet  south  of  province  of  Santa  Clara. 
Flamencos,  Arroyo;  small  stream  flowing  to  south  coast,  in  province  of  Pinar  del 

Rio. 
Flamencos,  Punta;  point  on  south  coast  of  Habana  Province. 
Flores,  Ix>ma  las;  hill  in  municipal  district  of  Pinar  del  Rio,  province  of  Pinar 

del  Rio. 
Florida  Blanca;  barrio  in  municipal  district  of  Alto  Songo,  province  of  Santiago. 

Population  1,081. 
Fomento;  village  in  municipal  district  of  Trinidad,  province  of  Santa  Clara. 
Fomento;  barrio  in  municipal  district  of  Trinidad,  province  of  Santa  Clara.     Popu- 
lation 1,769. 

I,  Punta;  point  on  north  coast  of  province  of  Pinar  del  Rio.  • 
>,  Cayo;  large  island  north  of  province  of  Santa  Clara. 
Fraile,  Punta  del;  point  on  north  coast  of  province  of  Santiago. 
Fraile,  Punta  del;  point  on  south  coast  of  San  Antonio  peninsula,  province  of  Pinar 

del  Rio. 
Frailecito,  Punta  del;  point  on  north  coast  of  pn)vince  of  Santiago. 
Frances,  Cabo;  cape  on  south  coast  of  province  of  Pinar  del  Rio. 
Frances,  Cabo;  cape  on  west  coast  of  Isla  de  Pinos. 
Frances,   Punta;    point  on   Peninsula  de  Hicacos,   north   coast  of    province  of 

Matanzas. 
Francisco;  village  in  municipal  district  of  Guane,  province  of  Pinar  del  Rio. 
Fray  Benito;  village  in  municipal  district  of  Gibara,  province  of  Santiago. 
Fray  Benito;  barrio  in  municipal  district  of  Gilmra,  province  of  Santiacro.     Po[>ula 

tion  2,663. 
Frias;  barrio  in  municipal  district  of  Candelaria,  province  of  Pinar  del  Rio. 
Frijol,  Sierra  del;  mountains  in  municipal  district  of  liaracoa,  province  of  Santiago. 
Frio,  Bio;  right-hand  branch  of  Rio  Cuyaguateje,  in  western  part  of  province  of 

Pinar  del  Rio. 
k,  Punta  de;  point  on  north  coast  of  Isla  de  Pinos. 
k,  Cayo;  islet  south  of  province  of  Santa  Clara. 
Fnnche,  Arroyo  del;  stream  flowing  to  north  coast  in  San  Antonio  peninsula,  prov- 
ince of  Pinar  del  Rio. 
Fundicion;  barrio  in  municipal  district  of  Canlenas,  province  of  Matanzas. 
CMnriel;  village  in  municipal  district  of  San  Diego  de  Nufiez,  province  of  Pinar  del 

Baa 
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O&briel;  tarrio  in  mimiripal  district  oFGuira  di^M^leiia,  pruvincpol  Habausi.      Voy- 

Illation  7t)4. 
Gabriel;  liarrio  in  niiiDidpal  district  of  Saa  Nipolwi,  protinixi  if  llsbtuia. 
Oala&e;  Ifarrio  in  municipal  district  of  S&n  Juan  y  MartineE,  iiraviiiot>  of  Knar  dill 

Rit). 
O&leon;  barrio  in  initnidpal  liistrii-t  oi  Bulondron,  pruvince  of  MaUinMB. 
O&leoncita;  Ijarrio  in  inanicipal  dislrift  of  Alac-raiiot.  province  of  .MnbuixoE.     Pop- 

lati'm47-l. 
Oalindo,  Cayos;  islamlfi  north  of  provinii;  oi  Matfinziuf. 
Oallardo;  liarrio  in- munidiial  district  of  Jagm-y  (Jmnile,  province  of  Matanzaa. 


Populatio 


750. 


Oallegu,  Alto  de  la;  hill  in  Habana  ProvinLX'. 

Oalofre,  Bio;  fliort  rivE?r  HowiDg  to  south  coast  in  western  part  of  Finar  del  Kio. 

Ocunado,  Punta  del;  point  on  coaitt  of  maniciiial  district  of  Nuevitais  provioiv  of 

Pnerto  Principe. 
Gamboa,  Arroyo;  abort  etreani  flowing  to  north  e<.>aet  in  municipal  district  lA  i^an^UB 

de  Tanamo,  t^antiano  Pr>jvincf. 
Oanai,  Fimta;  ]K>int  ua  north  coast  of  province  of  t^ila  Clara. 
Ganuza;  larrio  in  numicipal  diatrict  of  San  J'jse  de  iai^  Lajas,  provini*  rif  Habaiia. 
Garcia.  Arroyo;  small  branch  of  Kio  Jabacoa,  in  Honthem  part  ol  province  of  SanU 

ClHra. 
Oamacba,  Ensenada;  ba;  on  west  coast  of  province  of  Finar  del  Bio. 
Qarrido:  viila(^  in  nnmicipal  district  of  Catiatlus,  province  of  i'inur  del  Rio. 
Garrido,  Pico;  peak  in  municii>al  district  of  I^nor  del  Kio,  province  ol  Pituu  did 

Hi... 
Gariio;  Imrriu  in  municipal  district  of  Jamco,  province  of  Habonn.  ^^H 

Oato,  Uontee  del;  bills  in  Habona  province.  ^^H 

Gato,  Puntade;  ]i.iint -iii  i-imtb  coast  of  province  of  Pinardf-I  lilo. 
Gato,  PuDta  del;  point  on  south  coast  of  municipal  district  of  Manzaniilo,  province 

of  Santiago, 
Gavilan;  Irnrrio  in  municipal  ciistrict  of  Cicnfuc^iw,  pnivincc  of  Santa  (Tiara. 
Gavilan,  Pujita;  point  on  sontli  ccuwt  of  province  of  Santa  Cliira. 
Gavilan,  Rio;  river  flowing  to  south  coast  in  uninicipal  district  of  Cicnfm^n:',  prnv- 

ini:e  of  Santa  Clara. 
Oavilana,  Lomas  de  la;  bills  in  Habana  Province. 

Oavilancito;  larrio  in  municipal  district  of  Cicnfucf;i*,  province  of  Santa  Clara. 
Gazuela,  Arroyo;  stream  flowing  lo  south  coant  in  ]in)vince  of  Puerto  I'rincipe. 
Geladas,  Sierra  de  las;  mountains  in  nnmicijial  district  of  Pimir  del  llio. 
Qeronimo,  Pimta;  jmint  on  west  niast  of  province  of  Pinar  ilel  Rio. 
Oibara;  municipal  dielrict  in  province  of  Santiat«i.     Area  4tit>  square  n 

lation  31,594. 
Gibara;  city  on  north  coast  of  Santiago.     Population  6,1141. 
Gibara,  la  Silla  de;  hills  in  northern  jiart  of  munici[ial  disi 

of  Santiago. 
Qiquima,  Altode  la;  hill  it 
Gitaao,  Cayo;  islet  southtv 
Gloria,  Loma  de  la;  hill  ii 
Gloria,  Loma  la;  hill  in  m 

of  Santa  Clara. 
Olorietta;  barrio  in  munici[ial  districl  of  (iuantanamo,  provii 

ulation  2,052. 
Gobemadora,  Punta;  fKiint  on  north  coast  of  province  of  Pinar  del  Rio. 
Gobiemo;  barrio  in  municipal  district  of  Guantanamo,  province  of  Santiago.     Pop- 
ulation 1,219. 
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•onsalo;  bftrrio  in  mnnidpal  district  of  Bolondron,  province  of  Matanzaa. 

•orda,  Panta;  point  on  north  coast  of  province  of  Santiago,  municipal  district  of 
Gibara. 

forda,  Panta;  point  on  north  coast  of  province  of  Puerto  Principe.     - 

forda,  Panta;  point  on  Zapata  Peninsula,  south  coast  of  province  of  Hanta  Clara. 

forda,  Panta;  point  on  north  coast  of  province  of  Pinar  del  Rio. 

forda,  Panta;  point  on  north  coast  of  municipal  district  of  Baracoa,  province  of 
Santiago. 

forda,  Panta;  point  on  south  coast  of  province  of  Santa  Clara. 

forda,  Punta;  point  on  north  coast  of  province  of  Santa  Clara,  in  municipal  dis- 
trict of  Qnemado  de  Guines. 

forda,  Panta;  point  on  north  coast  of  province  of  Santa  Clara,  municipal  district 
of  Las  Vneltas. 

fordaa,  Anoyo  de  las;  small  stream  flowing  U)  west  coast,  in  province  of  Pinar 
del  Rio. 

kxrdaa,  Arroyo  las;  left-hand  branch  of  Rio  Tana,  in  province  of  IHierto  Principe. 

kxrdaa,  Oayo  Joliaa;  island  north  of  province  of  Santa  Clara. 

ki^^ea;  barrio  in  municipal  district  .of  San  Antonio  de  los  Bafios,  province  of  Habana. 
Popolation  671. 

tral  Ckmcha,  Oayo;  island  north  of  province  of  Santa  Clara. 

tral  Iiaborde,  Oayo;  island  north  of  province  of  Santa  Clara. 

tral  RabalcaTa,  Punta;  point  on  north  coast  of  province  of  Matanzas. 

taral  Tives,  Oayo;  island  north  of  province  of  Matanzas. 

bnunalf  Bio;  river  in  province  of  Puerto  Principe,  flowing  to  north  coast    I^ength 
30  miles. 

hnunalea,  Sierra  de;  mountains  in  western  part  of  province  of  Pinar  del  Rio. 

hranadillaa;  village  near  north  coast,  in  municipal  district  of  San  Diego  de  Nuflez, 
pnmnoe  of  Pinar  del  Rio. 

Inuiida,  Arroyo;  left-hand  branch  of  Rio  Zaza,  province  of  Santa  Clara,  municipal 
district  of  Sancti  Spiritus. 

(nuiday  Arroyo;  small  stream,  sinking  in  marsh,  in  southern-part  of  Islade  Pinos. 

hraade,  Oaleta;  small  bay  on  west  coast  of  Isla  de  Pinos. 

hraadey  Iiasruna;  lake  in  municipal  district  of  Santa  Cruz  del  Sur,  southern  part 
ci  province  of  Puerto  Principe. 

hraade,  Laguna;  small  lake  near  north  coast  of  nmnicipal  district  of  Puerto  Prin- 
cipe, province  of  Puerto  Principe. 

hraade,  Panta;  point  on  north  coast  of  Santiago  province,  municipal  district  of 
Oibora. 

Iranda,  Bio;  river  in  northwestern  part  of  municipal  district  of  Sagua  de  Tanamo, 
piovinoe  of  Santiago,  flowing  to  coast. 

hrande.  Bio;  river  in  province  of  Puerto  Principe.     Heads  in  Loma  Arroyo  Blanco 
and  flows  south  to  coast    Length  'SO  miles. 

Iran  Biabola,  Panta;  point  on  south  c^oast  of  province  of  Santa  Clara. 

Irantierra;  barrio  in  municii>al  district  of  Baracoa,  province  of  Santiago.     Popula- 
tion 632. 

hifla;  villsge  near  south  coast,  in  municiiml  district  of  Guane,  province  of  Pinar  del 
Rio. 

farlflay  Bnaenadade  la;  small  bay  on  south  coast  of  province  of  Pinar  del  Rio. 

Mllo;  barrio  in  municipal  distri(;t  of  Santa  Maria  del  Rosario,  province  of  Hal>ana. 

MllOy  liOma  del;  hill  in  Habana  Province. 

farnlla,  Panta  de  la;  point  on  south  coast  of  province  of  Puerto  Principe,  munici 
pal  district  of  Moron. 

hiacamayaSy  Bio;  river  flowing  to  north  coast,  in  western  part  of  province  of  Pinar 
del  Bio. 

BulL  198-^02 i 
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'    Qaiacamayas,  Sierra;  (iidlintainH  in  mnniidpal  diatrict  of  OfmsolaHiMl  itfil  Norte, 

[inivinif  ••!  Pinnr  iM  Rio. 
Guadalupe;  tnwu  in  the  hilly  regiou  of  niiinioipBl  tliatrict  of  Mnroti,  western  ]«rl 

(if  pniviiiif  of  Pnorlii  Prim-ipe. 
OuadBlupe:  villii(!«  iit  miiiiidpal  distrii'l  of  Csmnjimni,  pmviniMi  at  Hania  <'luu. 
QuAdaIup«;  barrio  in  municipal  district  of  OunsijiUUii,  jircivinro  nf  Santa  CUm. 

Popiilntion  2.nm. 
Guadalupe;  liarrio  in  niinili-ipal  district  uf  Marun,  pmvintv  of  Pnertu  t'riDt^iiK!. 

Populaiioii  l.S.'i'i. 
Ouadina,  EnBenada  and  Puerto;  t>ay  and  barbor  on  west  inaet  of  pro%-ini.'«  ut 

Pinar  del  Rio. 
Ouadina,  Funta  ds;  point  at  entnuiu'  of  Guadiua  Hurbiir,  wt«t  t<u(wt  of  proviiiiv 

of  Pinur  .iel  Rio. 
Ou&geneB,  Bio;  hea/\  Btreaui  of  Rin  Maya1)e(]ue,  in  Ilftbana  Province. 
Ouag^i,  Rio;  small  left-hand  braiu'li  (i[  Yunjuri  ttiver,  in  Kantinpo  ProvimH!. 
OuaicanamBr;  liarrio  in  miinicipiil  ilistrii^t  of  Jaruco,  province  nf  Hahaoa. 
OuaicaJQamar;  Imrrio  in  municipal  rlietrii't  of  Santa  CniBilel  Sur,  pnivinccof  Put^rVj 

Pniicipi'.     IVipulHtion  5flH. 
Ouaicanamar,  Arroyo;  Ip.ft-hanil  braiK^li  ol  Rio  Najaea,   in   pmvLnr«  o(   Puerto 

0uaicatiamar,  Canada;  stream  Hnwin^tosnnthi.^oti^tinprnvinoc'of  Puerto  PrinHpc. 

Ghiaicanamar,  Sierra  de;  mouDlainii  in  soolhern  part  of  mnnicipal  dtHtriot  nf 
Piifrlo  Princij*,  province  of  Pn^rtn  Principe. 

Ouaimaro;  town  in  tastern  part  of  municipal  district  of  I'uerto  Priutripe,  province 
of  Puerto  Princ.ipi?. 

Chuumaro;  barrio  in  municipal  diatrii^  of  Puerto  Principe,  jimvince  of  Puerto  Prin- 
cipe.    Population  2,640. 

Ouaiquiba;  villape  in  soQtherii  [lart  of  province  of  Piuar  del  Rio,  municipal  dlstrn  i 
of  San  Criatolial. 

Qu^aba,  lala  de;  island  north  of  innniripal  distrli^  of  Puerto  Principe,  province  i>i 
1M,T1„  Prin,il». 

OuBJabana;  villuge  tiear  north  <ma.st  of  province  of  Santa  (;lara,  iti  municipal  dis- 
trict of  C^iliarien. 

Ouajabana;  l>iirri<i  in  inunici[ial  distrit't  <if  ('ailKiricn,  iirovincc  nf  Santa  Clan. 
Population  47«, 

OuBJaco,  Arroyo;  winall  Hlrcani  in  inunici[)al  district  of  Puerto  I'aiire,  Saoliap> 
Province. 

Ouajay;  village  in  Haliana  Province. 

Gufyaybon;  barrio  in  municipal  district  of  Mariel,  province  of  Pinar  del  Rio. 

Ouajaybon,  Pan  de;  hiKliesI  sinnniltof  OtRaii  Mountaiun  in  Pinar  del  Rio.  Height 
2,.'iO0  feet. 

Guiyitnico,  Arroyo;  creek  tlowinu  to  south  coast  in  municipal  <li6trict  of  Cicnfue^ 
province  of  Simla  Clara. 

Ouiyiro;  barrio  and  villi^re  In  municipal  ilistrict  of  Julian  Diaz,  province  of  I^Dir 
del  Kio. 

Guama,  Bio;  river  flowing  to  coast  in  municipal  ilistrict  of  Santiaito  de  Cuba,  prov- 
ince of  Santiago. 

Guama,  Rio;  right-band  branch  of  Rio  Bayainii,  in  municipal  clistriot  of  Bayamo, 
province  of  Santiago. 

Quamacaro;  municipal  diatricl  in  province  of  Matanuia.  Area  159  square  miles. 
Population  fi,000. 

Guamacaro;  village  in  municipal  district  of  Guamftcaro,  province  of  Matanzas. 

Quamacaro;  barrio  in  municipal  diatrict  of  Guamacaro,  province  of  Mataniae. 
Population  552. 
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Ouanu^ales;  barrio  in  municipal  district  of  Roque,  province  of  Matanzas.  Popula- 
tion 499. 

Ouamatas;  village  in  municipal  district  of  Marti,  province  of  Matanzas. 

Guamo;  town  on  Rio  Cauto,  in  municipal  district  of  Bayamo,  province  of  Santiago. 

Ouamo;  barrio  in  municipal  district  of  Bayamo,  province  of  Santiago.  Population 
769. 

Ouamutas;  barrio  in  municipal  district  of  Marti,  province  of  Matanzas.  Popula- 
tion 2,505. 

Guanabacoa;  municipal  district  in  provinc*e  of  Habana.  Area  85  square  miles. 
Population  20,080. 

Guanabacoa;  city  near  Habana,  on  north  coast  of  Habana  Province.  Population 
13,965. 

Guanabana;  village  in  municipal  district  of  Matanzas,  province  of  Matanzas. 

Guanabana;  barrio  in  municipal  district  of  Matanzas,  province  of  Matanzas.  Popu- 
lation 1,005. 

Guanabana,  Arroyo;  stream  in  western  part  of  municipal  district  of  Puerto  Pmire, 
Santiago  Province. 

Guanabito,  liOmas  del;  hills  in  Habana  Province. 

Guanabo;  village  in  Habana  Province. 

Guanabo;  barrio  in  municipal  district  of  Batabano,  province  of  Ha])ana.  Popula- 
tion 436. 

Guanabo;  barrio  in  municipal  district  of  Jaruco,  province  of  Habana.  Population 
908. 

Guanabo,  Arroyo;  short  left-hand  branch  of  Rio  Jatilx^nico,  in  municipal  district 
of  Moron,  province  of  Puerto  Principe. 

Guanabo,  Cayo  de;  small  island  off  north  coast  of  province  of  Santa  Clara. 

Guanabo,  Punta  de ;  point  on  north  coast  of  Halmna  Province. 

Guanabo,  Rio;  river  in  Habana  Province,  flowing  to  north  coast. 

Ghianagrayabo,  Lag^una;  lake  near  north  coast  in  province  of  Matanzas. 

Guanaja;  barrio  in  municipal  district  of  Puerto  Principe,  province  of  Puerto  Prin- 
cipe.    Population  848. 

Guani^ales;  village  in  municipal  district  of  Roque,  province  of  Matanzas. 

Guanajara,  Bio;  river  flowing  to  south  coast  in  province  of  Santa  Clara,  municii^al 
district  of  Trinidad.    Length  30  miles. 

Guani^ay;  municipal  district  in  province  of  Pinar  del  Rio.  Area  12  square  miles. 
Population  8,796. 

Guani^ay;  an  interior  city  of  Pinar  del  Rio.     Population  6,483. 

Guanc^o;  barrio  in  municipal  district  of  Guinea,  province  of  Habana. 

Guanal,  Punta  del;  point  on  north  coast  of  San  Antonio  Peninsula,  province  of 
Pinar  del  Rio. 

Guanal,  Punta;  point  on  east  coast  of  province  of  Santiago. 

Guanal,  Punta  de;  point  on  north  coast  of  province  of  Santiago. 

Guanales;  barrio  in  municipal  district  of  Ciego  de  Avila,  province  of  Puerto  Prin- 
cipe.    Population  508. 

Guanayara,  Rio;  river  flowing  to  south  coast  in  municipal  district  of  Trinidad, 
province  of  Santa  Clara. 

Guanayu,  Arroyo;  right-hand  branch  of  Rio  Tana,  province  of  Santiago. 

Guandao;  barrio  in  municipal  district  of  Baracoa,  province  of  Santiago.  Population 
1,536. 

Guandas;  village  in  eastern  part  of  municipal  district  of  Baracoa,  provincte  of 
Santiago. 

Guane;  municipal  district  in  province  of  Pinar  del  Rio.  Area  1,155  square  miles. 
Population  14,760. 
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Oaane;  village  in  Tniinicipat  district  of  Guone,  pKivinoo  of  Piiiar  ilel  Rio. 

Chione;  liRrri"  in  iniinicipal  dietrict  o(  Gtuuie,  province  of  I'Snar  del  Rio.     P'lpiiln- 

lion  1,MS. 
Ouajie,  Cerro  de;  hill  in  municipal  dietrict  of  same  name  in  province  of  Piuar  del 

Kir.. 

Guanes,  Pimta;  point  on  north  toast  of  pruvint-e  of  Pinar  del  Kio, 

Ouaneu.  Funta  de;  [loint  on  nurth  coMt  of  province  of  MataiixuB. 

Ouanea,  Puerto  de;  cove  on  north  coast  of  Htil>8Da  Provirici^. 

Ouaney,  Punta;  jioint  on  north  coaet  of  province  of  Pinar  del  lUo. 

Ouanijibe;  villa^- in  municipal  district  of  Sail  Jiisui  de  loa  liemeilioB  in  nnrtliem 

jiart  of  provinrc  of  Santa  Clara. 
Ouanj^ibea;  tiarrio  in  ninnicipal  district  of  San  .fuan  de  los  KeraedioH,  province  of 

Santa  Clara.     Population  1,047. 
Ouanillaa;  barrio  in  municipal  diatrict  of  Ranuho  Velo^,  province  of  Sanla  Clam. 

Population  93G. 
Oaonimar,  barrio  in  municipsl  district  of  Alqulaar,  province  of  Habana.      Pnpiilu- 

tion  4S5. 
Ouanimcun,  Sio;  left-hand  branch  of  Rio  Maiagebfi.  provini*  of  Santiago. 
Onaniaicun;  village  in  Bouthem  i«rt  of  municipal  district  of  Alto  Songo,  province 

i:if  Santiago. 
Ouaninlcuii;  barrio  in  municipal  district  of  Caney.  province  of  ^nttiUj;o.     Poptit*- 

tion  1,247. 
OuRmquical;  liarrio  in  municipal   dlHtrict  of  Trinidaii,   province  of  Sanln  Clara. 

Population  986. 
Guaniquical,  Lotniui;   hills  in  municipal  district  of  Trinidad,   southern   pari  uf 

proviniv  ol  Santa  Clara. 
Ouaaito,  Puata  del:  point  on  south  coaul  of  province  of  Pinar  del  Rio. 
Ouano.  XiBgima;  small   lake  in  northern  part  of  municipal  dititrict  of  Ciej^  de 

Avila,  province  of  Puerto  Principe. 
OuanOB,  Funta  de;  point  on  soiitheant  coaet  of  province  of  Santiak;o, 
Quantauamo;  nninicipal  diHtrict  in  province  of  Santiago.     Area  ],216  Bijuarc  miles. 

I'o]iulation  28,0«:i. 
Guantaitamo;  a  coast  city  of  Santiago.     Pojiiilation  7,137. 
Ouantanamo,  Rio;  river  in  southern  part  of  province  of  Santiatto.     Heads  in  Santa 

Maria  Mountains  in  municiiial  district  of  Alto  Songo,  and  flows  southeastward 

into  Uuanlanamo  Bay.     length  42  niilee. 
Quara;  municipal  difltrict  in  province  of  llabana.     Area  29  square  miles.     Popula- 
tion 1,835. 
Ouara;  village  in  Habana  Province. 

Quara,  Rio;  branch  of  Rio  San  Antonio  in  HalNina  Province. 
Quara,  Rio  la;  small  stream  in  wetitem  x>art  of  provim-e  of  Matanzas. 
QuaracabuUa;  village  in  miinicii>al  district  of  Placctas,  province  of  Santa  Clara. 
Quaracabulla;  barrio  in  iiinnici|al  district  of   Placetas,  province  of   Sanla  (Uara. 

Population  1,194. 
Ouaracabun,  Rio;  right-band  branch  of  Rio  Manati,  province  of  Santa  Clara. 
Quarana,  Arroyo  del  Brazo;  rif;ht-hand   branch  of    Rio  Sevilla  in   province  ol 

Puerto  Principe. 
Ouarda  Boca,  Punta;  i>oitit  on  north  coast  of  province  of  Santiago,  municipal  dis- 
trict of  Glbara. 
Guareiraa;  village  in  municipal  distriitt  of  Palmillas,  province  of  Matanzas. 
Guareiraa;  barrio  in  municipal  (ll.strict  of  Palniillas,  province  of  Matanzas.     Popu- 

Guareiras,  Rio,  left-band  brancli  of  Rio  Negro,  in  Boutbem  part  of  province  oi 
Matanzas. 
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Ghiarito,  Punta  de;  point  on  north  coast  of  municipal  district  of  Baracoa,  province 

of  Santiago. 
Guaro,  Rio;  river  rising  in  northern  part  of  municipal  district  of  Guantanamo, 

province  of  Santiago,  and  flowing  south  into  Guantanamo  Bay.    Length  17 

miles. 
Ghxaro,  Rio;  right-hand  branch  of  Nipe  River,  in  northern  part  of  municipal  dis- 
trict of  Mayan,  province  of  Santiago. 
Ouasasas,  Caleta;  small  bay  on  south  coast  of  province  of  Santa  Clara  in  municipal 

district  of  Cienfuegos. 
Guasas,  Brazo  de;  left-hand  branch  of  Rio  Negro  in  southern  part  of  province  of 

Matanzas. 
GxuuBixnal;  village  on  river  of  same  name  in  southern  part  of   province  of  Santa 

Clara. 
GxuuBixnal;  barrio  in  municipal  district  of  Sancti  Spiritus,  province  of  Santa  Clara. 

Population  1,500. 
Ghiaaiinal,  Arroyo  dQ;  small  branch  of  Arroyo  Yagua  in  province  of  Santa  Clara. 
Guasimas;  barrio  and  village  in  municipal  district  of  Cardenas,  province  of  Matanzas. 
Onasixnas,  Lag^una  de  las;  lake  in  southeastern  part  of  province  of  Puerto  Prin- 
cipe, near  coast. 
Guasixnaa,  liOma  las;  hill  in  municipal  district  of  San  Juan  y  Martinez,  province 

of  Pinar  del  Rio. 
Guaso;  village  in  municipal  district  of  Guantanamo,  province  of  Santiago. 
Guaso;  barrio  in  municipal  district  of  Guantanamo,  province  of  Santiago.     Popula- 
tion 1,514. 
Guata;  village  in  municipal  district  of  Sagua  la  Grande,  province  of  Santa  Clara. 
Guatao;  l>arrio  and  \illage  in  municipal  district  of  Bauta,  province  of  Habana. 
Guayabal;  municipal  district  in  province  of  Pinar  del  Rio.     Area  37  square  miles. 

Population  2,710. 
Guayabal;  town  on  south  coast  of  province  of  Puerto  Principe. 
Guayabal;  barrio  in  munici|)al  district  of  Guayabal,  pro\nnce  of  Pinar  del  Rio. 
Guayabal;  barrio  in  municipal  district  of  Santa  Cruz  del  Sur,  province  of  Puerto 

Principe.     Population  937. 
Guayabal,  Punta;  point  on  north  coast  of  province  of  Pinar  del  Rio. 
Guayabal,  Punta  del;  ])oint  on  south  coast  of  municipal  district  of  Santa  Cruz  del 

Sur,  province  of  Puerto  Principe. 
Guayabal,  Rio;  right-hand  branch  of  Rio  Toa  in  Santiago  Province. 
Ckiayabano,  Rio  de;  right-hand  branch  of  Rio  Sabana  la  Mar,  in  municii)al  district 

of  (luantanamo,  province  of  Santiago.     Length  15  miles. 
Guayabo;  \nllage  in  municipal  district  of  Pinar  del  Rio,  province  of  Pinar  del  Rio. 
Ckiayabo;  barrio  in  municipal  diHtrict  of  Mantua,  province  of  Pinar  del  Rio. 
Guayabo;  barrio  in  municipal  district  of  Mayari,  province  of  Santiago.     Population 

1,393. 
Ckiayabo;  barrio  in  municipal  district  of  Pinar  del  Rio,  province  of  Pinar  del  Rio. 

Population  1,894. 
Guayabo,  Arroyo;  stream  flowing  to  south  coast  in  province  of  Puerto  PrincifK?. 
Guayabo,  Rio;  river  flowing  to  eastern  coast  on  Isla  de  Pinos. 
Guayabo  Lar^o;  xnllage  in  municipal  district  of  Roque,  southern  part  of  province 

of  Matanzas. 
Quayabon;  village  in  municipal  district  of  Guanajay,  northern  part  of  province  of 

Pinar  del  Rio. 
Gnayabon,  Punta;  point  on  north  coast  of  province  of  Pinar  del  Rio. 
GnayacabOy  Rio;  river  near  west  coast  in  municipal  district  of  Bayamo,  Santiago 

Province. 
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Bf^w^nes,  Arrofo;  etream  flowing  lo  eouth  coaet  in  moiudpal  district  o(  CSego 

de  Aviln,  provinefi  of  Puerto  Principe.     Known  ae  Arroyo  Iob  Negroe  near  ile 

niLiilh.     I^ni^h  30  milts. 
uayacanes.  Punta;  point  on  Bouth  coaat  of  provinue  of  Santia(;o. 
uayacanes,  Punta;  point  on  north  t^oael  of  IlatiaOH  Province. 

uayo;  villii^i- in  municipal  district  of  San  Jnan  de  las  Yeras,  province  of  Santa  (Jlara. 
uayo;  liarriu  in  miinidpal  diWrii't  of  San  Jiuin  de  1m  Ypra*,  province  of  Santa 

C'liim.     Population  927. 
uayos;  villajie  in  municipal  district  of  Sancti  Splritue,  province  of  Santa  Clara., 

lunicipul  ilietriet  of  Sancli  Spiritue,  province  i>f  fhuita.  Clara. 


].*}ptz,  wvwt*^rn  [Mirt  of  provinoe  of  SantA 


uayos:  Iih 

Piipulation  1,4:«1. 
ucea,  Rio;  Icft-iianil  branch  o(  Kio  Jrn 

riara, 
Luabasan,  Kio;  left-hand  branch  of  Hio  Tajacon,  in  Santiago  Province. 
itillen;  tmrrio  In  itiunicipal  district  of  San  Juan  y  Martinez,  province  of  Piuar  del 

Riu, 
uiniadeHiranda;  village  in  municipal  diatrictof  Trinidad,  provinceof  Santa  Clam. 
uinia  do  HCiranda;  Imrrio  in  [iiiinicipal  iliatrlct  of  Trinidad,  province  of  Saola 

(.'liini,     I'opulation  1,056. 
uincho,  Funta  del;  pointon  nortJi  roaet  of  province  of  Puerto  Principe, 
uines;  municipal  district  in  province  of  Ilaliana.     Area  .'!8  square  uiiles.      Popula- 

U.m  11,3m. 
uinea;  an  interior  city  of  Habaaa  Provini».     Population  8,149. 

uinea:  \illu)re  in  niunifii>al  district  of  (Jiwtnado  de  Giiinis,  province  of  Santa  C'lam. 
uines;  barrio  in  munici^ial  cliatrict  of  Quemodo  ile  Guinea,  province  of  Santa  Clara. 

Population  1,174. 
■linlao;  villasf  in  iiorthcaHtem  part  of  municipal  dintrict  of  Etoracoa,  province  of 

Santiago. 
Ouiniao;  barrio  in  municipal  district  of  Itaracoa,  province  of  Santiago.      Population 

Ouira;  city  in  province  of  MalanzaM.     Population  1,67B. 

Ouira;  villajn-  in  umniciiml  diflriit of  ilolgiiin,  Santiago  Province. 

Ouira,  Loma  de  la;  hillw  in  iiuniicipal  diwlrirt  of  Cohrc,  province  of  Santiago. 

Ouira,  Bio  la;  short  h'f(-liaiid  branch  of  ItioCimlramaeclra,  SanlioKO  Province. 

Ouira.  Sierra  de;  iijouiitaiiis  in  municiiml  district  of  San  Diego  de  los  Bailos,  province 

of  I'inardcl  Kin. 
Ouira  de  Helena;  iiiunici|ia1  dii^lrii't  In  province  of  Ilaliaim.     AreaSIiwjnare  niilea. 

I'ii|nlUtion  l],.o4H. 
Ouiroa,  Bio  loe;  river  flowing  to  mouHi  cMurt  in  provinic  of  I'ueriii  Principe.      Length 


cipal  district  of  Bayatno, 
cipal  district  of  ltuynm< 


of  Santiago. 
«of   Santiago.      Popniatio 


of  Zai^ta  Pi-ninsula,  wutli  coast  of  prov- 
h  coaatuf  nnmicipal  diatri<'t  of  Niquero, 
tof  immiciiMil  dii-trict  of  Santa  Cruz  del 


Ouizaeos,  Punta  de;  imint  on  woulh 
incc  of  Sunia  Clara. 

Ouma,  Enaenada  del;  onmll  liay  "ii 
province  of  Santiago, 

Gurajaya,  Cayos  de;  isli-ta  off  wiutli 
Sur,  province  of  Puerto  Princi])e. 

Habana;  the  Hmallwt  and  moist  densely  jtopulatwl  of  the  provinces  of  Cuba.  It 
lien  in  the  westj'm  |iart  of  tlit  Island,  extending  across  from  north  to  south  and 
include^  Ifia  df  PInos,  lying  Houth  of  Oulia,  which  is  i.'onnerte<I  with  thia  prwv- 
inc.-  »H  »  miiniciiial  dirtricl.  The  area,  including  I^la  de  Piniw  {rt40  s.jiiare 
niiU-N),  is  ^,771;  .-.,uare  milc^■.     Tbc  mirfac,*  m  roIliuK,  without  deeide<i   relief. 
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The  population  in  1899  was  424,804,  showing  an  average  density  of  population 
of  153  per  square  mile.  Owinjr  to  the  presence  of  the  city  of  Halmna,  e^  well  aa 
other  large  towns,  the  urban  poi)nlation  comprised  not  less  than  66  per  cent  of 
the  total  numl)er  of  inhabiiant«^.  Males  were  in  excess  of  females  to  the  extent 
of  5  per  cent.  The  native  whites  constituted  58  {>er  cent  of  the  total  population, 
colored  26  per  cent,  and  foreign  whites  16  per  cent,  the  greater  part  of  the  for- 
eign born  being  found  in  the  city  of  Ilabana.  This  is  the  only  province  the 
majority  of  whose  inhabitants  are  able  to  read,  the  proportion  of  literates  being 
53  per  cent.  The  province  is  divided  into  36  municipal  districts  and  contains  a 
number  of  large  cities,  among  them  Habana,  (luanabacoa,  Guines,  Marianao, 
Melena,  Regla,  and  San  Antonio  de  los  Baiios. 

»;  the  capital  and  chief  city  of  Cuba.  It  is  situated  upon  the  western  shore 
of  Habana  harbor,  one  of  those  curious  pouch-shaped  harbors  so  common  upon 
the  Cuban  coast.  The  population  in  1899  was  235,981,  making  it  by  far  the 
largest  city  of  the  island.  Of  the  population  males  are  in  excess  to  the  extent  of 
5  per  cent.  As  to  race  and  nativity,  49  per  cent,  or  a  trifle  less  than  one-half, 
are  native  whites.  The  proportion  of  foreign  born  was  no  less  than  22  per  cent, 
while  that  of  colored  was  28  per  cent.  The  foreign  born  were  composed  in  a 
large  proportion  of  persons  of  Spanish  blocnl.  The  water  supply  of  Habana  is 
derived  from  the  springs  of  Vento,  9  miles  distant,  the  water  being  brought  to 
the  city  by  aqueduct. 

»;  municipal  district  in  province  of  Habana.  Area  57  square  miles.  •Popula- 
tion 242,055. 

k,  Rio  del;  left-hand  branch  of  Rio  Zaza,  in  municipal  district  of  Placetas, 
province  of  Santa  Clara. 
Luela,  Cayo;  island  north  of  province  of  Santa  Clara. 

flanabana,  Rio;  river  rising  in  northwestern  part  of  province  of  Santa  Clara  and 
flowing  between  provinces  of  Santa  Clara  and  Matanzas,  into  Laguna  del  Tesoro. 
Length  38  miles. 

Hanabanilla,  Rio;  left-hand  branch  of  Rio  Arimao,  in  southern  {mrt  of  province  of 
Santa  Clara. 

Hatibonico,  Surgidero;  anchorage  on  south  coast  of  municipal  district  of  Guanta- 
namo,  province  of  Santiago. 

Hatigruanico,  Rio;  outlet  of  Laguna  del  Tesoro,  dividing  pn)vinces  of  Matanzas  and 
Santa  Clara  for  a  distance  of  45  miles,  and  flowing  into  Ensenada  de  la  Broa  on 
south  coast. 

Hatillo;  village  in  municipal  district  of  San  Diego  del  Valle,  province  of  Santa 
Clara. 

Hatillo;  barrio  in  nmnicipal  district  of  San  Diego  del  Valle,  province  of  Santa  Clara. 
Population  461. 

Hato  Nuevo;  village  in  municipal  district  of  Marti,  province  of  Matanzas. 

Hato  Xuevo  de  Santa  Clara;  hills  in  northern  part  of  province  of  Matanzas. 

Hato  Quemado;  barrio  in  municipal  district  of  Consola<'ion  del  Sur,  province  of 
Pinar  del  Rio. 

Hayag^an,  Arroyo;  small  left-hand  branch  of  Ric^  Sagua  la  Chica,  in  municipal 
district  of  Santa  Clara,  province  of  Santa  Clara. 

Helcofaal,  Lomas;  hills  in  southern  part  of  province  of  Santa  Clara. 

Helechal,  Loxna;  hill  in  municiijal  district  of  Guantananio,  province  of  Santiago. 

Hexnbra,  Punta  de  la;  point  on  eastern  coast  of  province  of  Santiago. 

Hennitano;  village  in  municipal  district  of  Col)re,  pnjvince  of  Santiago. 

Hernando;  barrio  in  munici{ial  district  of  Placetas,  province  of  Santa  Clara. 

Herradura;  village  in  municipal  district  of  San  Diego  de  los  Bafios,  province  of 
Pinar  del  Rio. 

Herradura;  barrio  in  municipal  district  of  Julian  Diaz,  province  of  Pinar  del  Rio. 
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Herradura,  Ensenada;  cove  on  north  coast  of  mnnicipa]  distrkt  of  Holgoin,  Sui- 

tiago  province. 
Herradura,  Lagruna  la;  lake  in  municipal  district  of  Goane,  soathem  part  of 

province  of  Pinar  del  Rio. 

Herradura,  Punta;  ix)int  on  north  (Kwist  of  Santiago  Province,  municipal  dL«trict 

of  Holguin. 
Herradura,  Rio;  river  flowing;  to  south  coast  in  province  of  Pinar  del  Rio.    Length 

Herreso,  Loma  del;  hills  in  Haliana  Province. 

Hicacos,  Arroyo  de;  fimall  right-hand  hranch  of  Rio  de  Baja,  in  western  j»art  of 
province  of  Pinar  del  Rio. 

Hicacos,  Cabo;  ea|H»  at  extremity  of  peninsula  of  same  name,  northern  part  of 
province  of  Matanzas. 

Hicacos,  Peninsula  de;  on  the  north  coast  of  proxHnce  of  Matanzas. 

Hicacos,  Punta;  iM)int  on  north  coast  of  Santiago  Province,  municipal  district  of 
Gibara. 

Hicacos,  Punta;  point  on  north  coast  of  Habana  Provinoe. 

Hierro,  Lomas;  hills  in  municipal  district  of  Puerto  Principe^  provinoe  of  Puerto 
Principe. 

Hierro,  Punta  de;  point  on  south  coast  of  province  of  Santiago,  mnnicipal  district 
of  Manzanillo. 

Higuanojo,  Rio;  river  in  province  of  Santa  Clara.     Heads  in  Lomas  de  Banao  and 
flows  south  to  coast.     lyenjjth  IS  rnilefi. 

Holandes,  Punta  del;  i>oint  on  south  coast  of  San  Antonio  peninsula,  province  of 
Pinar  del  Rio. 

Holguin;  numicipal  district  in  province  of  Santiago.     Area  1,589  square  miles.    Pop- 
ulation .'U,r>(W). 

Holguin;  an  interior  city  of  Santiago.     Population  6,045. 

Holguin,  Rio;  rii:lit-liand  l)ninch  of  Rio  Salado,  in  municipal  district  of  Holguin, 
province  <^f  Santia^ro.     I>en^th  22  inile^s. 

Hondito,  Punta  del;  iM)int  on  north  coast  of  province  of  Santiago. 

Hondo,  Arroyo;  small  stream  near  west  coast  of  municipal  district  of  Manzanillo, 
Santijijro  Provinc^e. 

Hondo,  Rio;  river  in  province  of  Pinar  del  Rio.     Heads  in  hills^f  municipal  dis- 
trict of  San  Diep)  de  Nnfiez  and  flows  southeastwanl  to  coast.     Length  24  miles. 

Hondo,  Rio;  river  in   Pinar  del  Rio.     He^ds  in  Sierra  de  los  Organos  and  flow? 
southeastward  to  coiust.     Ivcngth  38  miles. 

Hondo,  Rio;  tributary  to  C^uivican  River  in  Habana  Province. 

Hondo,  Rio;  ri^^ht-hand  hranith  of  Rio  Higuanojo,  in  southern  part  of  province  oi 
Santa  Clara. 

Hondon,  Punta  del;  point  on  west  coast  of  province  of  Santiago,  municipal  district 
of  Manzanillo. 

Hongolosongo;  villiige  in  municipal  district  of  Cobre,  province  of  Santiago. 

Hongolosongo;  barrio  in  municipal  district  of  ('obre,  province  of  Santiago.     Popu- 
lation 1,^)87. 

Horcones;  village  in  municipal  district  of  Consolacion  del  Sur,  province  of  Pinar  del 
Rio. 

Horcones;  barrio  in  municipal  district  of  Consolacion  del  Sur,  provinoe  of  Pinar  del 
Rio.     Population  1,608. 

Hormigas,  Cayo;  islet  south  of  province  of  Puerto  Principe. 

Hormigruero,  Arroyo;  left  branch  of  Cayajo  Biver  in  western  part  of  Santiago 
Province. 

Homo;  Imrrio  in  municipal  district  of  fiayamo,  province  of  Santiago.     Popolation 
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Hospital;  barrio  in  municipal  district  of  Guantanamo,  province  of  Santiago.     Popu- 
lation 1,594. 

Hoyo  Colorado;  village  in  Habana  province. 

Hoyo  Colorado;  barrio  in  municipal  district  of  Bauta,  province  of  Habana.     Popu- 
lation 1,046. 

Hoyoe;  barrio  in  municipal  district  of  Baracoa,  province  of  Santiago.    Population 
729. 

Iglesia;  an  interior  city  of  Matanzas.    Population  3,441. 

Iguara;  barrio  in  municipal  district  of  Ciego  de  Avila,  province  of  Puerto  Principe. 
Population  419. 

Iguana,  Punta;  point  on  south  coast  of  province  of  Puerto  Principe. 

Iguanabana,  Rio;  right-hand  branch  of  Rio  Guantanamo,  in  municipal  district  of 
Guantanamo,  Santiago  province.    Length  15  miles. 

Imias;  barrio  in  municipal  district  of  Baracoa,  province  of  Santiago.     Population 
647. 

Imias,  Arroyo;  small  branch  of  Arroyo  la  Concepcion,   in  province  of  Puerto 
Principe. 

Imias,  Punta;  point  on  south  coast  of  province  of  Santiago. 

Imias,  Rio;  river  in  southern  part  of  municipal  district  of  Baracoa,   Santiago 
province. 

Indico,  Rio;  right-hand  branch  of  Baconao  River,  in  Santiago  Province. 

Indio,  Punta  Del;  point  on  north  coast  of  Hal)ana  Province. 

Indios;  barrio  in  municipal  district  of  Guantanamo,  province  of  Santiago.     Popula- 
tion 107. 

Indios,  Cayos  de  La;  group  of  small  islands  west  of  Isla  de  Pinos. 

Indios,  Laguna  Los;  lake  in  municipal  district  of  Guane,  southern  part  of  province 
of  Pinar  del  Rio. 

Indios,  Loma  de  Los;  hills  on  north  coast  of  municipal  district  of  Gibara,  province 
of  Santiago. 

Indios,  Rio  de  Los;  stream  flowing  to  west  coast  in  Isla  de  Pinos. 

Industria,  Rio  de  La;  river  in  Habana  province  flowing  to  south  coast. 

Ines  de  Sota,  Cayo;  islan<l  north  of  province  of  Pinar  del  Rio. 

Infiemo,  Caleta  del;  cove  on  south  coast  of  Isla  de  Pinos. 

Infiemo,  Sierra  del;  mountains  in  municii)al  district  of  Pinar  del  Rio,  province  of 
Pinar  del  Rio. 

Ingles,  Caleta;  cove  on  west  coast  of  Isla  de  Pinos. 

Ingles,  Caleta  de;  cove  on  south  coast  of  province  of  Santa  Clara. 

Ingles,  Punta  del;  point  on  south  coast  of  municipal  district  of  Niquero,  province 
of  Santiago. 

Ingleses,  Punta  las;  point  on  west  coast  of  province  of  Pinar  del  Rio. 

Iridio,  Arroyo;  branch  of  Rio  Turquina,  near  coast,  in  municipal  district  of  Cobre, 
Santiago  province. 

Isabel;  village  in  southern  part  of  province  of  Matanzas. 

Isabela,  Punta;  i)oint  on  north  coast  of  province  of  Santiago. 

Isabela  de  Sagua;  barrio  in  municipal  district  of  Sagua  la  Grande,  province  of 
Santa  Clara.     Population  2, 352. 

Isabel  Maria;  village  in  municipal  district  of  Pinar  del  Rio,  province  of  Pinar  del  Rio. 

Isabel  Maria;  barrio  in  municipal  district  of  Pinar  del  Rio,  province  of  Pinar  del 
Rio.     Population  1,1,%. 

Isla  de  Pinos;  island  forming  a  municipal  district  in  province  of  Habana.     Area 
840  square  miles.     Population  3,199. 

liileta;  barrio  in  municipal  district  of  CUiantanamo,  province  of  Santiago.     Popula- 
tion 80. 

Itabo;  village  in  municipal  district  of  Marti,  province  of  Matanzas. 
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Itabo;  barrio  in  miinidpal  district  of  M&rti,  province  of  Malanaas.     ropulntion  252. 

:tabo,  Arroyo;  i^reck  i)n  west  coast  of  I»U  de  Piuoe. 

:tabo,  Iioma;  hill  in  Habaiia  Proviuca 

Tava,  PuntBi  de  la;  puiut  on  aoath  coaet  of  proyincp  of  Santis|^. 

Tababo,  Hio;  rivt^r  heading  in  Loma  AiU  de  Rompe  and  Howinf;  soath,  between 

priivincce  of  Santiago  and   Puerto  Principe,  into  BUiall   harbor  of  same  name. 

U'ngth  37  [uilee. 
rabaoo;  villHge  in  mnnidpal  district  of  Cuevitae,  provioce  of  Matanzas. 
Tabacoi  liarrio  in  niunidpHi  district  of  Cnevitas,  province  of  Mataozas.     PupuUtJon 

907. 
Tabacoa;  village  in  municipa)  district  of  Hodas,  province  of  Sautft  Clara, 
rabacoa;  Iwrrio  in  munidpal  district  of  Bodas,  province  of  Santa  Clara.     Popula- 
tion 139. 
rabacoa,  Bio;  riglit-hand  branch  of  Rio  Damiiji  in  eouthem  part  of  ttania  Clara. 
raboniUar;  barrio  in   ruunicipal  district  of  E.fperanai,   province   of   Santa  Clam. 

Population  720. 
Tacan;  lian-io  in  nianicipal  district  of  Palmillas,  province  of  MatanzaH.      Population 

1,642. 
racinto,  Arroyo;  slrenin  flowing  lu  north  coast  in  niunid|Mil  district  of  Nuevilas, 

pnivince  of  Puerto  Principe. 
racomino;  village  in  llnbana  Province. 
Tagua;  village  in  llabana  Province. 
TagTia;  village  on  south  coast  of  province  of  8anta  Clam. 
Ta^a,  Loma  la;  hill  in  municijitil  district  of  Goneolatnon  del  Norte,  province  nf 

Pirmrdel  Kio, 
Fa^B,  Kio  de  la;  river  heading  in  interior  of  Isia  de  Piaoa  and  dnkln));  in  niarvh 

Jagiiara;  town  in  eaMtern  pari  of  province  of  Santa  Clata. 

JagiiellsB,  Bio;  right-hand  branch  of  Hio  Sagua  la  Chica,  in  province  of  Santa 

Jaguey,  Enaeitada  del;  small  bay  on  nest  coast  of  province  of  Pinar  del  Rio. 
JagTiey,  Laguna;  Hinall  lake  in  San  Antonio  [wnia-iila,  province  of  Pinar  del  Rio. 
Jaguey,  Laguna  del;  lake  in  Houtiiem  jart  of  provin<'e  of  Puerto  IMncij^,  munic- 
ipal district  of  Ciego  de  Avila. 
Jag^ey  Punta;  ]mint  on  south  coast  of  province  of  Santa  Clara. 
Jaguey  Grande;  niunicipiil  district  in  province  of  Mataniias.     Area  326  square 

niilc,-,     Popniati.ni  5.M.W, 
Jaguey  Qrande;  village    in   nninid[>al   district  of    same   name,    in   province    of 

MatiinzHi>. 
Jaguey  Orande;   liarrio    in   municipal   ilistrict  of   Jt^^uey   Grande,    province    of 

Malan/ji^,     Population  !,»«). 
Jagueyea,  Arroyo;  ftreani  heading  in  IjOtna  de  las  Midetas  and  flowing  to  coast, 

ill  niiinir-ipal  ilji'lrii'l  of  tiilHira,  province  of  Santiago. 
Jaibo;  villauf  in  iininidpal  district  of  Gnantanamo,  province  of  Santiago. 
Jaibo,  Rio;  U-ft-hand   branch  of  tJuantanauio  River,    in   <iuantananio    municipal 

distri.-l,  jirovinci-  of  f^antiago.     Length  40  miles. 
Jaibo  Abiijo;  barrio  in  inuniei[»al  district  of  Guantanamo,  province  of  Santiago. 

Pnpnk1i<.ii;{;;0. 
Jaibo,  Arriba;  Imrrio  in  municipal  district  of  Guantanamo.  province  of  Santiago. 

P..].iilalion  2!»6. 
Jaimanita;  village  in  Habana  Province. 

Jaimanitas;  barrio  in  inuiiieij>al  district  of  Cano,  province  of  Ilaltana. 
Jamaica;  village  in  Halaiia  Province. 
Jamaica;   viiia)^  in  niniiidpa\  district  <i(  V.'.ua\i\ramTO>,  vroviiice  of  Santiago. 
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Jamaica;  barrio  in  municipal  district  of  Guantanamo,  province  of  Santiago.  Popu- 
lation 2,151. 

Jamaica;  barrio  in  municipal  district  of  San  Jose  de  las  Lajas,  province  of  Habana. 

Jamal;  barrio  in  municipal  district  of  Baracoa,  province  of  Santiago.  Population 
1,024. 

Jaragna,  Punta;  point  on  north  coast  of  municipal  district  of  Baracoa,  province  of 
Santiago. 

Jarahueca;  village  in  municipal  district  of  Alto  Songo,  province  of  Santiago. 

Jarahueca;  barrio  in  municipal  district  of  Alto  Songo,  province  of  Santiago.  Pop- 
ulation 544. 

Jarahueca,  Rio;  right-hand  branch  of  Rio  de  los  Joturus,  in  Santiago  Province. 

Jarao,  Arroyo;  small  branch  of  Rio  Grayajana,  in  municipal  district  of  Sancti 
Spiritus,  province  of  Santa  Clara. 

Jarico,  Arroyo;  short  right-hand  branch  of  Rio  Sevilla,  in  province  of  Puerto 
Principe. 

Jarro,  Bahia  de;  small  bay  on  north  coast  of  Santiago  Province,  municipal  district 
of  Holguin. 

Jarro,  Punta;  point  on  south  coast  of  province  of  Santiago,  municipaK<listrict  ot 
Manzanillo. 

Jarrola,  Lagruna;  small  lake  in  San  Antonio  peninsula,  province  of  Pinar  del  Rio. 

Jaruco;  municipal  district  in  province  of  Habana.  Area  74  square  miles.  Popula- 
tion 4,076. 

Jaruco;  an  interior  city  of  Habana.    Population- 1,139. 

Jaruco;  barrio  in  municipal  district  of  Jaruco,  province  of  Habana. 

Jaruco,  Punta  Conde;  point  on  south  coast  of  province  of  Santiago. 

Jaruco,  Rio;  river  in  Habana  Province  flowing  to  north  coast. 

Jatia,  Estero  la;  stream  flowing  to  west  coast  in  municipal  district  of  Puerto 
Principe,  provin'»e  of  Puerto  Principe. 

Jatibonico  del  Norte,  Rio;  river  in  northern  part  of  province  of  Puerto  Principe 
flowing  to  north  coast.    Length  35  miles. 

Jatibonico  del  Sur,  Rio;  river  heading  in  Sierra  de  Matahambre,  in  province  of 
Santa  Clara,  and  flowing  south  between  provinces  of  Santa  Clara  and  Puerto 
Principe  to  coast.     Length  55  miles. 

Jatibonico,  Sierra  de;  mountains  in  western  part  of  province  of  Puerto  Principe. 

Jaula;  barrio  in  municipal  district  of  Tapaste,  province  of  Habana. 

Jaula,  Lagruna;  small  lake  in  San  Antonio  peninsula,  province  of  Pinar  del  Rio. 

Jaula,  Loma  de  la;  hill  in  Habana  Province. 

Jerez;  barrio  in  municipal  district  of  Guira  de  Melena,  province  of  Habana. 

Jesus  del  Monte;  village  in  Habana  Province,  suburb  of  Habana. 

Jesus  Maria;  barrio  in  municipal  district  of  Bejucal,  province  of  Habana. 

Jibacoa;  town  in  western  part  of  province  of  Santiago,  municipal  district  of  Manza- 
nillo. 

Jibacoa;  village  in  Habana  Province. 

Jibacoa;  barrio  in  municipal  district  of  Manzanillo,  province  of  Santiago.  Popula- 
tion 2,024. 

Jibacoa;  barrio  in  municipal  district  of  Santa  Cruz  del  Norte,  province  of  Habana. 

Jibacoa,  Rio;  river  in  Habana  Province,  flowing  to  north  coast. 

Jibacoa,  Rio;  small  branch  of  Rio  Guanayara,  in  southern  part  of  province  of  Santa 
Clara. 

Jibara,  Lagunas  de;  small  lakes  in  municipal  district  of  Cienfuegos,  province  of 
Santa  Clara. 

Jibaro;  barrio  in  municipal  district  of  Sancti  Spiritus,  province  of  Santa  Clara. 
Population  433. 

Jibaro,  Oayo;  islet  north  of  province  of  Pinar  del  Rio. 
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^-Jicotaa;  bBirin  in  municipal  distript  ot  Ci^o  de  Avila,  proving  of  Puerto  Principe. 
Population  414. 

Jicotea;  barrio  in  municipal  illatri<:t  of  Cienfue^s,  province  o(  Santa  Clara.  Popu- 
lation 706. 

licotea;  barrio  in  municipal  district  of  San  Diego  del  Valle,  province  of  Santa  Clara. 
Population  065. 

Jicotea:  barrio  in  municipal  district  of  ^nto  Doming,  province  of  Santa  Ciaia. 

Jicotea,  Arroyo;  left-hanil  brancb  of  Hio  Sagua  !a  Grande,  in  province  of  Santa 

Jicotea,  Brazo  de;  ptream  flowing  to  coast  in  western  purl  of  province  of  Pinar  del 

Rio. 
Jicotea,  Bio;  nniall  river  flowin;;  to  west  coast  in  municipal  district  of  Bayamo, 

Santiago  Province. 
Jicotea,  Bio;  river  in  southwestern  part  of  province  of  Santiago.     Heads  in  Sierra 

Maefitra  and  flows  northwestward  into  Bucna  Esperanza  Bay.     Length  85  miles. 
Jicotea,  Rio;  river  in  province  of  Puerto  Principe  flowing  to  mulh  coast.     Length 

30  milea. 
Jigiia,  Aio;  right-hand  branch  of  Rio  Cautilto,  in  municipal  district  of  Jignani, 

province  of  Santiago. 
Jignani;  mmiicipal  district  in  province  of  Santiago,    Area  495  square  miles.    Popo- 

tatioD  10,495. 
'  Jiguani;  village  in  miuiicipal  district  of  Jiguani,  province  of  Sanliag<i. 
'  Ji^uey,  Bio;  river  in  provini'e  of  Puerto  Principe-     Heads  in  Sierra  de  Cnbitaf  and 

floM's  northwest  to  coast.     Length  SA  milei). 
Jiguiamo,  Bio;  left-hand  branch  of  lUo  Bagua  la  Grande,  in  province  of  Santa  Clai«. 

l-enirib  UO  miles, 
Jimiru,  Arroyo;  small  left-hand  branch  of  Rio  Conttsmaestre,  in  province  of  Puerto 

Principe. 
Jiquiabo;  barrio  in  municipal  district  of  Santo  Domingo,  province  of  Santa  Clara. 
Jiquiabo;  vill^»  in  [[inni<'i|)al  district  of  Santo  Domingo,  province  of  Santa  Clara. 
Jiquimaa;  barrio  in  municipal  district  of  Trinidad,  province  of  Santa  Clara.     Popu- 
lation 825. 
Jiquimu,  Arroyo;  stream  flowing  to  north  coast  in  province  of  Santa  Clara. 
Jiriquiaa,  Punta  de;  point  on  nortii  coast  of  Habana  Province. 
Joa,  Enaenada  de;  small  harbor  on  south  coast  of  municipal  district  of  Guanta- 

namo,  pnivince  of  Santiago. 
Jobabo;  village  in  miuiicipal  <tistrirt  of  Gibara,  province  of  Santit^. 
Jobabo;  barrio  in  inutiicipal  district  of  Gibara,  province  of  Santiago.     Population 

1,206. 
Jobaco;  barrio  in  m"unicipal  district  of  Mariel,  province  of  Pinar  del  Rio. 
Jobo;  liarrio  in  municipal  district  of  San  Nicolas,  province  of  Habana. 
Jobo,  Arroyo  del;  right-hand  branch  of  KioCaunao,  in  municipal  district  of  Pnerto 

PrineiiK.',  province  of  Puerto  Principe. 
Jobo,  Sierra  del;  mountains  in  eastern  part  of  province  of  >Santiago. 
Jobo,  Lomas  del;  hills  in  municipal  district  of  Artemisa,  province  of  I^nardel  Rio. 
Jojo.  Enaenada  an<l  Surgldero;  small  bay  and  anchon^  on  south  coast  of  prov- 
ince of  Santiago. 
Jojo,  Punta  de;  point  on  south  coast  of  province  of  Santiago. 
Jojo,  Bio;  river  in  eastern  part  of  Santiago  province.     It  heads  in  Sierra  de  Aragon 

and  flows  southeastward  and  south  westward  to  south  coast.    Length  30'milea 
Jorabado,  Caleta  del,  small  bav  on  south  coast  of  Isla  de  Pinos. 
Jotunis,  Bio  de  Iob   left  hand  branch  of  Mayari  River,  in  Santit^^  Province. 
JovollanoB;  miinicJ{>al  dislriLl  m  v^'-'^i^^^  of  Matanzas.    Area  61  square  milee. 
^      PopuJatioo  7,52». 
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JovellanoB;  an  interior  city  of  province  of  Matanzas.    Population  4,721. 

Jovero,  Lagiinai;  lake  in  municipal  district  of  Guane,  8outbem  part  of  province  of 

Pinar  del  Rio. 
Juaco;  barrio  in  municipal  district  of  Baracoa,  province  of  Santiago.    Population 

1,425. 
Juaco;  village  in  southeastern  part  of  municipal  district  of  Baracoa,  pn)vince  of 

Santiago. 
Juaco,  Rio;  river  in  eastern  part  of  province  of  Santiago. 
Juan  Danuo,  Alto  de;  hill  on  north  coast  of  Cayo  Sabinal,  province  of  Puerto 

Principe. 
Juan  Diaz;  village  in  northern  part  of  municipal  district  of  Sagua  de  Tanauio,  prov- 
ince of  Santiago. 
Juan  Dias;  barrio  in  municipal  district  of  Sagua  de  Tanamo,  province  of  Santiago. 

Population  714. 
Juan  Francisco,  Ensenada;  creek  and  cove  on  north  (*oast  of  [)rovin('e  of  Santa 

Clara,  municipal  district  of  Las  Vueltas. 
Juan  Gomez;  barrio  in  municipal  district  of  Cruane,  province  of  Pinar  <lel  Rio. 

Population  912. 
Juan  Oriego,  Cayoe  de;  islands  off  north  coast  of  province  of  Puerto  Principt\ 
Juan  Hernandez,  Punta;  point  on  south  c^ast  of  province  of  Puerto)  Principe, 

municipal  district  of  Moron. 
Juan  I«opez,  Rio;  river  flowing  to  north  coast  in  province  of  Santa  Clara.    Length 

24  miles. 
Juan  Luis,  Oayos  de;  group  of  islets  south  of  Zapata  peninsula,  province  of  Santa 

Clara. 
Juan  Kartinez,  Arroyo;  left-hand  branch  of  Rio  Caunao,  in  municiiml  district  of 

Puerto  Principe,  province  of  Puerto  Principe. 
Juan  Saez,  Alta  de;  hill  near  south  coast  of  Cayo  Romano. 
Juba,  Oaleta  de  la;  cove  on  south  coast  of  province  of  Santiago. 
Jucaibama;  town  in  western  part  of  municipal  di8tri(;t  of  Bayamo,7n)vin(^  of 

Santiago. 
Jucaral,  Arroyo;  small  stream  flowing  to  coast  in  southern  part  of  province  of  Pinar 

del  Rio. 
Jucaro;  town  on  north  coast  of  province  of  Matanzas,  near  city  of  Canlenas. 
Jucaro;  town  on  south  coast  of  province  of  Puerto  Principe.    Terminus  of  the  Jucaro 

and  Moron  Railwav. 
Jucaro;  barrio  in  municipal  district  of  Ciego  de  Avila,  province  of  Puerto  Principe. 

Population  468. 
Jucaro,  Lagruna;  small  lake  in  the  coast  swamps  of  province  of  Puerto  Princii)e. 
Jucaro,  Laguna  del;  lake  near  north  coast  in  province  of  Matanzas. 
Jucaro,  Punta  del;  point  on  south  coast  of  province  of  Puerto  IMncipe,  munici|>al 

district  of  Moron. 
Jucaro,  Rio  del;  a  distributary  of  Rio  San  Anton  in  northern  part  of  province  of 

Matanzas. 
Jucaro,  Surg^dero;  anchorage  on  north  coast  of  province  of  Matanzas. 
Judas,  Oayo;  small  island  north  of  province  of  Puerto  Principe. 
Judas,  Punta  de;  point  on  north  coast  of  province  of  Santa  Clara,  municipal  district 

of  Yaguajay. 
Judas,  Sierra  de;  mountains  on  the  north  coast  of  province  of  Santa  Clara,  munici|>al 

district  of  Yaguajay. 
Judas  de  la  Ghinagua,  Sierra  de;  hills  in  northern  part  of  municipal  district  of 

Moron,  province  of  Puerto  Principe. 
Judio,  Arroyo;  short  left-hand  branch  of  Rio  Tana,  province  of  Puerto  Principe. 
JudiOy  Punta  del;  point  on  north  coast  of  Habana  Provmee. 
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'  Julia,  Puuta:  pDJnt  on  weet  coast  of  iirovince  ol  Santia^,  miiuicipsl  fiistrid  <il 
BiiyBinii. 

Juliana,  Arroyo;  righl-hanil  br«nc)i  at  Duabik  Rivor,  in  BantitiKo  Provinne. 

Julian  Biaz;  municipal  cliitriut  in  province  of  Fiiur  del  Bio.  Arm  103  equuv 
inilea.     Pojiulation  1,871. 

JiQian  Dias;  barrio  in  municipal  district  of  Jnliati  Diai,  p^o^■illlv■  u£  Hnar  ilel  Rici. 

Julias,  C&70;  island  northwest  of  provini^  of  Ilnar  del  Itio. 

Julias,  Punta;  point  on  nort.hweet  coaat  of  provinoe  of  Ilnar  del  Hio, 

Julici,  Punta;  point  on  south  coast  of  municipal  district  of  Santiago  ii«  Culi«,  prov- 
ince of  l^ntiago. 

Julici,  Borgridoro;  anchoraKe  on  south  coast  of  municipal  diatrict  of  Sanlia;Lpi  ile 
Cuha,  province  of  SantiaRO. 

Jnmag^ia:  barrio  in  munitnpal  district  of  Sagua  la  Grande,  province  of  Santa  Clara. 
Pc)pnlatir>n  2,473. 

Juncal,  Laguna  del;  labo  near  south  coast  in  province  of  Hants  Clara,  niuiiid|«l 
diatrii^  of  Sancli  Spiritus. 

Junco;  town  on  south  coaat  of  provini'O  of  Puerto  Principe  in  inunidpal  clistricl  oj 
f^nla  CruK  del  Bar. 

Junco;  harrio  in  nmnicip*l  district  of  Sania  Cruz  del  8ur,  proviiic*  of  Puerto  Prin- 
pjpe.     Population  1,083. 

Junco,  Arroyo  del;  stream  in  northern  part  of  province  of  Puerto  Principe,  nnlling 
with  Arroyo  Corrales  to  form  Arroyo  de  Roblea. 

Junco,  Pusta  del;  point  uti  m>ath  coast  of  provin(«  of  Puerto  Principe. 

Juqui;  liarrio  in  municipal  district  o(  Santo  Domingo,  province  of  l^ants  Otsra. 

Juraco,  Surgidero  del;  anchorage  on  coaat  of  municii)al  district  of  Cobre,  southcirn 
part  of  Santiago  Province. 

Juragua,  Rio;  small  river  in  southern  partofmuniH[)al  district  of  l^antl^;!0  deCiiha. 
province  of  Santiago. 

Juragnasito;  river  and  anchorage  on  southern  coast  of  municipal  district  of  Santi- 
ago de  Cuba,  province  of  Santi^jo. 

Juribacoa;  liarrlo  in  municipal  district  of  Guira  de  Melcna,  |irovince  of  Habana. 
Population  .tll.^ 

Justin,  Kio;  river  in  llabana  Province,  flowing  to  north  coast. 

X^berinto  de  Does  IiOguaa;  group  of  low  islands  south  of  province  of  Puerto 
Principe. 

IisBija;  village  in  nmnicipaldistrictofCal>eza8,  western  part  of  province  of  Matanzw. 

La  Caimanera;  village  in  munici|>al  district  of  Guantanamo,  on  Bay  of  Guantanaciic, 
province  of  Santiago. 

Iia  Caridad;  1>arrio  in  municipal  district  of  Holguin.  province  of  Santiago.  Popula- 
tion l.tMill. 

La  Catalina;  village  in  Hal>ana  Province. 

La  Ceja;  barrio  and  village  in  nuinidpal  district  of  Mantua,  province  of  Pinar  del 
Rio. 

La  Cidra;  village  in  municipal  district  of  Santa  Ana,  province  of  Matanzan. 

La  Cruz;  liarrio  in  municipal  district  of  Santa  Clara,  province  of  Santa  (.'laia. 
Popnlalion  2,111. 

La  Cuaba;  village  in  municipal  district  of  Holgni: 

Ladrillo,  Punta;  point  on  south  coast  of  proving 

Ladrones,  Cayo;  ialet  off  north  <'oast  of  province  of  Puerto  Principe. 

La  Entrada;  village  in  municipal  distrii't  of  Holguin,  Province  of  Santiago. 

La  Eaperanza,  Kontes  de;  hills  in  Haljana  Province, 

La  Fabrica,  Punta;  point  on  north  coast  of  municipal  district  of  Bai«coa,  province 

of  Santiago. 
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La  Grifa;  barrio  in  municipal  district  of  Guane,  province  of  Pinar  del  Rio.  Popula- 
tion 2,113. 

La  Giianaja;  town  on  north  coast  of  province  of  Puerto  Princijie  in  municipal 
district  of  Puerto  Principe. 

Lagruna  Blanca;  town  in  municipal  district  of  Bayamo,  province  of  Santiago,  near 
city  of  Bayamo. 

Lagiina  Blanca;  barrio  in  municipal  district  of  Bayamo,  province  of  Santiago. 
Population  1,856. 

Laguna,  Oayo;  islet  south  of  province  of  Santa  Clara. 

Laguna  de  Piedra;  barrio  in  municipal  district  of  Viflales,  province  of  Pinar  del 
Rio.    Population  2,328. 

Lagiinas;  barrio  in  municipal  district  of  Caney,  province  of  Santiago. 

LaguTiillan;  town  in  municipal  district  of  Cardenas,  province  of  Matanzas. 

Lagxinillas;  barrio  in  municipal  district  of  San  Juan  y  Martinez,  province  of  Pinar 
del  Rio.    Population  1,238. 

La  Isabela;  town  at  mouth  of  Rio  Sagua  la  Grande,  on  north  coast  of  j)rovin('e  of 
Santa  Clara. 

La  Jagna;  village  in  municipal  district  of  Consolacion  del  Norte,  province  of  Pinar 
del  Rio. 

La  Jagua;  barrio  in  municipal  district  of  Consolacion  del  Norte,  province  of  Pinar 
del  Rio.     Population  1,667. 

La  Jagua;  barrio  in  municipal  district  of  Consolacion  del  Sur,  province  of  Pinar  del 
Rio. 

Ligas  (Las);  municipal  district  in  province  of  Santa  Clara.  Area  136  s<]uare  niile^. 
Population  9,603. 

Li^as;  village  in  municipal  district  of  Consolacion  del  Sur,  province  of  Pinar  del  Rio. 

Ligas;  village  in  municipal  district  of  Lajas,  province  of  Santa  Clara. 

Ligas;  barrio  in  municipal  district  of  Consolacion  del  Sur,  province  of  Pinar  del  Rio. 

Li^as;  barrio  in  municipal  district  of  Guantanamo,  province  of  Santiago.  IV)pula- 
tion  1,371. 

Ligas,  Punta  de  las;  point  on  north  coast  of  Cayo  Sabinal,  province  of  Puerto 
Principe. 

Ligas,  Rio;  small  bianch  of  Rio  Turquina,  in  southern  part  of  Santiago  Province. 

Li^atas,  Rio;  right-hand  branch  of  Rio  Damuji,  in  province  of  Santa  Clara. 

La  Lena;  village  in  municipal  district  of  Consolacion  del  Sur,  province  of  Pinar  del 
Rio. 

La  Luz;  village  in  municipal  district  of  San  Luis,  province  of  Santiago. 

La  Luz;  barrio  in  municipal  district  of  San  Luis,  province  of  Santiago.  Population 
618. 

La  Luz,  Rio;  branch  of  Rio  Santa  Barbara,  in  province  of  Matanza.^. 

La  Luz,  Rio;  tributary  to  Rio  Nnevo  Mayabcjue,  in  Habana  Province. 

La  Migagua,  Punta;  point  on  south  coast  of  Habana  Province. 

La  Majagua,  Rio;  river  in  Habana  Province,  flowing  to  south  coast. 

La  Palma;  village  in  municipal  district  of  Sabanilla,  province  of  Matanzas. 

La  Palma;  barrio  and  village  in  municipal  district  of  Consolacion  del  Norte,  prov- 
ince of  Pinar  del  Rio. 

La  Palma;  barrio  in  municipal  district  of  Holguin,  province  of  Santiago.  Popula- 
tion 2,101. 

La  Paz;  barrio  in  municipal  district  of  Ceiba  del  Agua,  jirovince  of  Habana. 

La  Paz;  barrio  in  municipal  district  of  Alquizar,  province  of  Habana.     Population 

1,011. 
La  Plata,  Ensenada  and  Rio;  river  and  small  harbor  on  south  coast  of  province  of 
Santiago,  municipal  district  of  Cobre. 
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Ia  Ouinta;  village  in  municipal  clistrictof  Ijut  Viieltaa,  northern  portnf  province  of 

Santa  Clara. 
I^rgB,  Bahia;  bay  ciu  scHiUi  coAst  o(  municipal  ilistrict  of  Cobrv.  prnvinix-  <>t  Son- 

Iiaga,  Oaleta;  ivivc  on  eoulh  coaat  of  Han  Antonio  I^liiimil^  province  of  Pinar  ili^l 

Ri.-,, 

Iiar^,  Lagiina;  lake  in  municipal  district  of  Guane,  eoutbem  {lart  of  pravlncv  uI 

I'imir.Ic!  Ki.i. 
Largo,  Arroyo;  riphl-liand  branch  of  Diiaha  Kiver,  province  of  Santiago. 
IdBf^eta,  Lagiuia;  lake  in  municipal  district  of  Utuuie,  muthem  part  of  pravinn! 

of  Pinar  del  Rio. 
Ita  Balud:  villatce  in  Uahana  province. 

Las  Bocas:  village  in  iniiDidpal  iliHtrit^  of  Gibaro,  province  of  Snntiago. 
Iiaa  Cuchillaa;  l)arrio  in  municipal  diatrict  of  Polnia  Soriano,  provinc«  of  Santia^!"- 

Population  1,988. 
Ia  Sierra;  villa^  in  municipal  district  of  l.oe  Pnlacioe,  province  of  Pinar  del  Ria 
La  Sierra;  viltagt-  near  south  coast  in  luuniciiial  district  of  Cienfuegoe,  provisce  of 

Santa  Clara. 
La  Sierra;  barrio  in  municipal  diutrict  of  Santa  Cnu  del  Nnrtp,  j.rovinro  of  Halmna. 
Laa  L^jaa;  village  in  Giiantanamo  mimieipat  district,  near  Guautanamo  Bay,  [irov- 

ince  of  Hanliago. 
Las  Han^aa;  villaite  in  inmiicipal  district  of  Candi<larta,  province  of  Pinar  del  Rio. 
Las  Uangas;  iMrrin  in  municipal  distrit.-t  of  Caiidelaria,  proviuce  of  I'iimr  del  Rio. 

Population  1,2WI. 
Laa  Uinaa;  villafni  in  northern  part  of  province  of  MaUnzas. 
Iia  Bocarrona;  hilla  in  municipal  district  of  Mayari,  province  of  Bantiago- 
Las  Ovai;  viDsKe  in  municipal  district  of  Pinar  del  Kio,  province  of  IHnar  del  Rio, 
Lbs  Pozas;  villucf  near  nortb  coast  in  iiiuniciiial  dinlrict  of  Baliia  Honda,  pruiincp 

of  Pinar  del  Rio. 
Las  Vegas;  village  in  llalmna  I'rovince. 

Las  Vegas,  Bio;  river  in  ilatiana  I'rovince,  flowing  to  south  coast. 
Las  Teguas;  ton-n  in  uestem  part  of  munict)>al  district  of  Puerto  Principe,  province 

of  Puerto  I'rincipe. 
La  Teja;  villajjc  on  north  coast  in  niunici|al  diptrici  of  Marfi.  province  of  Matanzas. 
La  Teja;  barrio  in  munici|ial  district  of  Marti,  province  of  Matanzas.    Population  695. 
Launaito,  Bio;  small  river  near  ^oulh  coast,  in  province  of  l^ila  Clara. 
La  TTnion;  village  in  wcHtern  part  of  provini^  of  Matanzas. 
Lavanderas,  Punta;  |ioint  on  north  coaiK  of  province  r>f  Pinar  del  Rio. 
La  Vega;  villapf  in  municipal  district  of  Holguin,  Sanliago  Province. 
La  Vivora;  village  in  Hahana  I'rovinic. 

La  Taba;  town  in  province  of  Puerto  I'rincipe,  near  the  city  of  Puerto  Principe. 
Lazarino,  Arroyo;  left-hand  branch  of  Tio  Bio,  in  municipal  district  of  Mayaii. 

province  of  f^ntiago. 
Lazaro;  barrio  in  ninnicipal  district  of  Mantua,  province  i>f  Pinar  del  Rio. 
Lazaro,  Bio;  left-band  branch  of  Rio  Caunao,  in  munii-ijwl  districtof  I'uerto  Prin- 
cipe, province  of  Puerto  I'rincipe. 
Lazaro  Lopez;  town  in  western  jmrt  of  province  of  Puerto  I'rincipe,  nmnici[>at  dis- 
trict of  Cies"  de  Avila. 
Lazaro  Lopez;  l>arrio  in  municipal  district  of  Ciego  de  Avila,  province  of  Puerto 

Principe.     Population  1,121. 
Lazos,  Ensenada  los;  small  bay  on  western  coast  of  Pinar  <k'l  Rio. 
Lebiaa,  Bahia  de;  bay  on  north  coast  of  province  of  Santiago,  municipal  district 

ot  Mayari, 
Lebiaa,  Oayo;  Hniall  island  off  north  coast  of  province  of  Pinar  del  Bio. 
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Iiebisa,  Rio;  river  in  manicipal  district  of  Mayan,  province  o!  Santia^.  Rises  in 
Micaro  Mountains  and  flows  to  north  coast. 

Lebistica,  Rio;  short  stream  flowing  to  north  coast  in  municipal  district  of  Mayari, 
Santiago  Province. 

Lechuga;  barrio  and  village  in  municipal  district  of  Managua,  province  of  Habana. 

Lechuga,  Rio;  branch  of  Rio  Almendares,  in  Habana  Province. 

Lechuza,  Arroyo;  right-hand  branch  of  Yumuri  River,  in  province  of  Santiago. 

I«egua,  Arroyo  de  la;  right-hand  branch  of  Rio  de  lag  Caravelas,  near  coast,  in 
municipal  district  of  Nue vitas,  Santiago  Province. 

LelderoB,  Arroyo  los;  left-hand  branch  of  Rio  de  Guayabano,  municipal  district 
of  Guantanamo,  province  of  Santiago. 

liona;  barrio  in  municipal  district  of  Consolacion  del  Sur,  province  of  Pinar  del  Rio. 
Population  914. 

liOna,  OayoB  de  la;  group  of  islands  north  of  San  Antonio  Peninsula,  province  of 
Pinar  del  Rio. 

Iieonesy  Punta;  point  on  south  coast  of  San  Antonio  Peninsula,  province  of  Pinar 
del  Rio. 

Lima;  barrio  in  municipal  district  of  Cabezas,  province  of  Matanzas.  Population 
612. 

Limon,  Sierra  de;  mountains  in  western  part  of  province  of  Matanzas. 

ItimoiLar;  an  interior  city  of  Matanzas.    Population  2,876. 

Limonar;  village  in  municipal  district  of  Guamacaro,  province  of  Matanzas. 

Idmones;  town  in  municipal  district  of  Puerto  Principe,  province  of  Puerto  Principe. 

laxnones;  barrio  and  village  in  municipal  district  of  Los  Palacios,  province  of  Pinar 
del  Rio. 

laxnones;  barrio  in  municipal  district  of  Puerto  rrincipe,  province  of  Puerto  Prin- 
cipe.   Population  830. 

lamones;  barrio  in  municipal  district  of  Rodas,  province  of  Santa  Clara.  Popula- 
tion 2,535. 

Itiniones,  Arroyo;  stream  sinking  in  Laguna  de  Baja,  in  province  of  Santa  Clara. 

Limones,  Arroyo;  right-hand  branch  of  Rio  Grande,  in  province  of  Puerto  Princii)e. 

lamones,  Loma;  hill  in  municipal  district  of  Ceja  de  Pablo,  province  of  Santa  Clara. 

Limones,  Punta;  point  on  north  coast  of  province  of  Santa  Clara. 

Limones,  Rio;  right-hand  branch  of  Rio  Juan  Lopez,  in  municipal  district  of  Ceja 
de  Pablo,  province  of  Santa  Clara. 

Limones,  Rio;  river  in  southwestern  part  of  province  of  Santiago,  flowing  to  coast 

Limones,  Sierra  de;  mountains  in  municipal  district  of  Los  Palacios,  province  of 
Pinar  del  Rio. 

Limpio  Grande,  Arroyo;  stream  in  municipal  district  of  Ciego  de  Avila,  province 
of  Puerto  Principe. 

Linares,  Sierra  de;  mountains  in  municipal  district  of  San  Diego  de  los  Baflos,  prov- 
ince of  Pinar  del  Rio. 

Linch;  barrio  in  municipal  district  of  Macuriges,  province  of  Matanzas. 

Lindero,  Arroyo  del;  right-hand  branch  of  Rio  Cascorro,  province  of  Puerto  Prin- 
cipe. 

Lindero,  Punta  del;  point  on  north  coast  of  Isla  de  Pinos. 

Lisa;  barrio  in  municipal  district  of  Marianao,  province  of  Habana.  Population 
680. 

Litoral  de  los  Pesqueros,  Oienegro;  large  marsh  in  southwestern  part  of  province 
of  Pinar  del  Rio. 

Llanda;  village  in  municipal  district  of  San  Luis,  province  of  Pinar  del  Rio. 

Llanda,  barrio  in  municipal  district  of  San  Luis,  province  of  Pinar  del  Rio.  Popu- 
lation 415. 
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Uamitaa,  Arroyo;  .imall  ?tream  flowing  tnsouth  coast  in  municipal  ilietrict  of  Col>re, 

Ijrovince  <■(  l^intiaj-o. 
Xilimite,  Punta  de;  point  on  south  coast  ot  Isia  de  PinoB. 

Xioma,  Oajro  la;  islet  off  north  coast  of  province  of  Pinar  del  Rio.  ^^ 

Loma  CniK;  villas  in  munidpel  district  of  Santa  Clara,  province  of  Santa  Clai&i^H 
ZiOma  de  Tierra;  village  in  Habana  Province.  ^^ 

Iioma  del  Onto:  barrio  in  municipal  district  of  Alto  Songo,  province  of  Santia^. 

Population  585. 
Ziomaa;  barrio  iu  municipal  dktrict  of  Candelaria,  province  of  Pinar  del  Rio. 
XiOmaa  de  Candela;  village  in  liabana  Province. 

ZiOmaa  Qrandes;  village  in  municipal  district  of  Caniaronee,  province  of  Santa  Claru. 
IiOinaa  Qrandes;  barrio  in  municipal  district  of  San  Fernando,  provicice  of  Santa 

Cliini.     Population  786. 
^pes:  l>arrio  in  municipal  district  of  J^uey  Grande,  province  of  Matansne.     Pop- 

ulaliim  l,44.'i. 
Xioe  AcoataB;  barrio  iu  municipal  difitrict  of  Guane,  province  of  Pinar  del  Rio. 
IiOB  Doradoe;  village  in  municipal  district  of  Palma  Soriano,  province  of  Santiago. 
Iioa  Oiiiroa;  village  in  municipal  district  of  Holgnin.  Santiago  Province. 
iMm  PalscioB;  municipal  district  in  province  of  Pinar  del  Rio.    Area  199  square  miles. 

Population  2.456. 
XiOB  Palocioa;  town  in  municipal  district  of  Los  Palacios,  province  of  Pinar  del  Rio. 
Xos  PalaeioB;  barrio  in  nmnicipal  district  of  Los  Palacioe,  province  of  Hnor  del 

Rio.    Population  1.649. 
iMt  Pato«;  village  in  Habana  Province. 
Los  Piloa;  village  on  Buey  Riverj  in  wesl«m  part  of  municipal  district  of  Bayatno, 

province  of  Santiago. 
Iios  Puentae;  Imrrlo  in  municiiial  district  of  Oonsolacion  del  Norte,  province  o! 

FinoT  del  Rio.     Population  694. 
Xios  ttuemado;  village  in  Habana  Province. 
Iiucaa,  Cayo;  island  off  north  coast  of  province  of  Santa  Clara. 
IjUCia;  barrio  in  iimnii'ipal  district  of  Bolondron,  province  of  Matanzas. 
liOcrecia,  Enaenadodel;  Hinallbayoncoast  of  municipal  district  of  Uibara,  northern 

{Mrt  of  province  of  Santiago. 
Lugareno;  Itarrio  in  municipal  district  of  Jfuevilas,  province  of  Puerto  Principe. 

Population  1,510. 
Lugro,  Caleta  de;  cove  on  west  coast  of  fsla  de  Pinoa. 
IiU^,  Puuta  de;  point  on  west  coast  of  Isla  de  Pinos. 
Ziuis  Lazo;  barrio  in  municipal  district  of  San  Juan  y  Martinez,  province  of  Knar 

del  Rio.    Population  4,193. 
IiuiB  Varona,  Arroyo ;  right-hand  branch  of  Rio  Duran,  provinceof  Puerto  Principe. 
liuna,  Puttta;  point  on  south  coast  of  province  of  Santa  Clam,  at  mouth  of  Rio 

Arimao. 
Loraa,  HonteB  de  la;  hills  in  Habana  Province, 
Iiuyano;  village  in  Habana  Province. 

Habujina,  Bio;  right-hand  branch  of  Rio  Manati  in  province  of  f^ianta  Clara. 
Maca^a;  municipal  districtin  province  of  Matanzas.    Area  105  square  miles.     Pop- 
ulation 5,042. 
Macagua;  an  interior  city  of  Matanzas,     Population  1,467. 
Macaguftl;  barrio  in  municipal  district  of  Mariel,  province  of  Pinar  del  Rio. 
Maca^uaney,  Arroyo;  right-hand  branch  of  Duaba  River,  province  of  Santiago, 
Hacambo.  Rio;  river  in  aouthem  part  of  municipal  district  ot  Baracoa,  province  of 

Santi^^, 
Macao;  barrio  in  municipal  district  of  Janico,  province  of  Habana. 

ilo,  Cayo;  island  north  oE  province  ol  Malaaiaa. 
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lEseho,  Oayo;  island  north  o!  proyince  of  Matanzas. 

Xacho,  Surgidero;  anchorage  on  south  coast  of  municipal  district  of  Cobre,  Santi- 
ago Province. 

Kacias,  Punta  de;  point  on  north  coast  of  Habana  Province. 

Kado;  village  on  south  coast  of  province  of  Santiago  in  municipal  district  of  Cobre. 

Kacio;  barrio  in  municipal  district  of  Cobre,  province  of  Santiago.    Population  92. 

Kacio,  Arroyo;  creek  in  southern  part  of  municipal  district  of  Cobre,  province  of 
Santiago.  , 

Kacio,  Lagnna  de;  small  lake  near  coast  in  municipal  district  of  Consolacion  del 
Sur,  southern  part  of  province  of  Pinar  del  Rio. 

Kacio,  Bio  del;  river  flowing  to  south  coast  in  municipal  district  of  Gobre,  Santi- 
ago Province. 

Kacio,  Surgidero  del;  anchorage  on  south  coast  of  province  of  Santiago,  municipal 
district  of  Cobre. 

Kacnge,  Bio;  left-hand  branch  of  Rio  Canto,  province  of  Santiago,  municipal  dis- 
trict of  Cobre. 

Kacujual;  village  in  municipal  district  of  Guanajay,  northern  part  of  province  of 
•     Pinar  del  Rio. 

Kacnriges;  municipal  district  in  province  of  Matanzas.  Area  243  square  miles. 
Population  10,405. 

Kacnriges;  village  in  western  part  of  municipal  district  of  Guantanamo,  province 
of  Santiago. 

i;  village  in  municipal  district  of  Los  Palacios,  southern  part  of  province 
of  Pinar  del  Rio. 

i;  barrio  in  municipal  district  of  Guantanamo,  province  of  Santiago.    Pop- 
ulation 492. 

Kacnriges;  barrio  in  municipal  district  of  Los  Palacios,  province  of  Pinar  del  Rio. 
Population  238. 

Kacnriges,  Laguna;  lake  in  municipal  district  of  Los  Palacios,  province  of  Pinar 
del  Rio. 

iges,  Laguna;  lake  in  municipal  district  of  Macuriges,  province  of  Matanzas. 
»,  Rio;  left-hand  branch  of  Rio  Guantanamo,  in  municipal  district  of 
Guantanamo,  province  of  Santiago. 

Kacnryes,  Boca;  small  l>ay  on  west  coast  of  province  of  Puerto  Principe. 

Kacnryes,  Punta;  point  on  west  coast  of  provinoe  of  Puerto  Principe. 

Kadmga;  municipal  district  in  province  of  Habana.  Area  58  square  miles.  Popu- 
lation 3,744. 

Kadmga;  an  interior  city  of  Habana.     Population  2,004. 

Kaestra,  Sierra;  highest  and  longest  range  of  mountains  in  Cuba.  They  extend 
from  east  to  west  along  the  southern  (toast  of  the  province  of  Santiago,  attaining 
in  many  parts  a  height  exceeding  5,000  feet,  and  culminating  in  Pico  Turquino, 
reputed  to  have  an  altitude  of  8,320  feet. 

Kagabuna,  Arroyo;  right-hand  branch  of  Rio  Zaza,  in  southern  part  of  province 
of  Santa  Clara. 

Kagancilla,  Arroyo;  left-hand  branch  of  Arroyo  la  Concepcion,  province  of  San- 
tiago. 

Kagarabomba;  town  in  western  part  of  municipal  district  of  Puerto  Prindpe, 
province  of  Puerto  Principe. 

Kagarabomba;  barrio  in  municipal  district  of  Puerto  Principe,  province  of  Puerto 
Principe.     Population  1,304. 

Kagdalena;  village  in  municipal  district  of  Cabezas,  western  part  of  province  of 
Matanzas. 

Kagdalena;  barrio  in  municipal  district  of  Cabezas,  province  of  Matanzaa.  ¥^^x\r 
lation  229. 
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Hagdalena,  Rio  de  la;  riviT  in  ^<<jiitlieni  [lart  i>f  [^ri>vim-e  'if  Saiitfl  Clara,  KinkiiiE 

ill  Cii'negit  ZajuLla. 
Kagdalena,  Sur^dero  and  Rio:  river  ami  Hiu'iiora^-  in  scxilliern  part  r>f  miiDid- 

pal  ilislrirt  of  Cobre,  province  at  i^atiagi). 
XagersB,  Arroyo  laa;  email  branch  of  Rio  t^antu  Uoen  In  (VMiltim  part  k(  province 

of  Pinar  dd  Bio, 
Kagibocoa,  Bio;  left-hand  branuli  of  Rio  Naranju  in  oiititifipal  district  of  Holgnlti, 

Sant.iaeu  I'rovim-e. 
Haguaraya  Abajo;  burrio  in  mnnicipal  diBtrii'l  of  San  Diego  del  Vall^,  province  cif 

Kagnai&yA  Arriba;  barrio  in  municipal  district  of  San  Diego  d<^l  Valle,  province 

of  S^imlA  (.'lam. 
Maguey,  Sierra  del;  mountsiru  in  niuiiii;ipBi  district  of  (luantanafflu,  province  of 

!wntinK«. 
Haisi;  viilag;e  near  east  coast  of  municipal  distHct  of  Baracoa,  province  of  Santiago. 
Haisi;    bnirio   in   mnnicipal   district   of  JIanicoa,  province  of  Santiago.     Popala- 

tinn  108. 
Maisi,  Funta;  i>oint  on  ea«t  coast  of  province  ot  Bsotiago,  the  easteramoet  point  nf 

ClllM. 

Uaiai,  BJO;   river  in  pastern   part  nf  inuniripal  district  of  Baracoa,  province  of 
SaiitiH^o. 

Majagebo,  Rio:  riglit-hand  branch  nt  Rio  Canto,  province  of  Santiago. 

Uajagua,  Punta  de  la;  point  on  weat  coast  of  lela  de  Pinos, 

H^aB^a,  Rio;  river  flowing  to  Honth  coael  in  pn)vince  ot  Habatia. 

Ut^anda,  Enaenada  de;  email  bay  on  south  coast  of  province  of  Pinar  del  Rio. 

SCajanda,  Punta;  jioint  on  north  coast  of  province  of  Santia^. 

Hajangua:  Imrrio  in  municipal  district  nf  Madrtijm,  province  nf  llnliaiiH. 

Hal  Abri^,  Oayo;  email  ieland  southwest  of  province  of  Puerto  Principe. 

Kala  Fama,  Arroyo;  stream  flowint;  to  Houth  coast  in  municipal  district  of  l>uerio 
Principe,  province  of  Puerto  Principe. 

Ualagua.  Arroyo;  small  branch  of  Rio  Manicara^a  in  sonthern  ]Kirt  of  provinc-e 
of  Santa  Clara, 

Hala^ela,  Punta;  point  on  north  coast  of  Santiago  Province,  Mmnicijial  district 
of  Puerto  Pail  re. 

MalabamlDre,  Punta;  point  on  north  coast  of  province  of  Santiago. 

Ual  Afio,  Punta;  point  on  south  coast  of  province  of  Santiajio. 

Uala  IToche;  barrio  in  municipal  tlistrict  of  flolguin,  province  of  Santiago.     Popu- 
lation 703. 

Mala  Rueca,  Rio;  river  in  province  of  Puerto  IVincipc,  HowiuK  to  south  coast 
Length  25  miles, 

ICalaa  Aguas;  village  near  north  coast  in  muni<:ipal  distrii-t  of  Mantua,  province 
of  Pinar  del  Bio. 

Halas  Aguaa,  Ensenada;  small  l>ay  on  norih  coast  of  Pinar  del  Rio. 

Halas  Aguaa,  Punta;  point  on  north  coast  of  province  of  Pinar  del  Rio. 

Halaa  A^aa,  Rio;  river  (lowing  to  north  coast  in  western  part  of  province  of 
Pinar  del  Rio, 

Hale,  C&yos  del;  islets  off  south  coast  of  province  of  Puerto  Principe. 

HbJ  Pais,  Rio  de;  left-hand  branch  of  Rio  de  Santa  Fe,  Isia  de  Pinos. 

Haltiempo;  barrio  in  municipal  district  of  Cnicee,  province  of  Santa  Clara.    Popula- 
tion 2,284. 

Harney  Duro;  barrio  in  municipal  district  of  Bainoa,  province  of  Habaoa. 

Hameyea;  village  in  municipal  district  of  Cardenas,  province  of  Matanzas. 
Xamposton,  Kio;  branch  of  Rio  Nuevo  !Mayal>eqiie  in  Hslnna  Province. 
!,  itio;  short  coast  rivet  in  weatein  pii«.  oV  ^to^duce  ot  Santiago. 
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Kanacal,  Panta;  point  on  west  coast  of  province  of  Santiago. 

i;  barrio  in  municipal  district  of  Cienfuegos,  province  of  Santa  Clara.    Popu- 
lation 1,540. 

i;  barrio  in  municipal  district  of  Cobre,  province  of  Santiago.    Population 
1,426. 

i;  barrio  in  municipal  district  of  Sancti  Spiritus,  province  of  Santa  Clara. 
Population  475. 

i;  barrio  and  village  in  municipal  district  of  Santo  Domingo,  province  of 
Santa  Clara. 

Kanacas,  Arroyo;  left-hand  branch  of  Rio  Piedras,  in  province  of  Matanzas. 

Manacas,  Arroyo;  left-hand  branch  of  Arroyo  Pablo,  province  of  Paerto  Principe. 
I,  Arroyo;  left-hand  branch  of  Rio  Contramaestra  in  municipal  district  of 
Jiguani  in  Santiago  Province. 

i;  town  in  western  part  of  municipal  district  of  Bayamo,  province  of 
Santiago. 

Managua;  municipal  district  in  province  of  Habana.    Area  58  square  miles.    Pop- 
ulation 2,887. 

Managoa;  an  interior  city  of  Habana.    Population  1,063. 

Managua,  Bio;  left-hand  branch  of  RioCautillo  in  municipal  district  of  Bayamo, 
Santiago  Province. 

Managua,  Bio;  left-hand  branch  of  Yumuri  River  in  province  of  Santiago. 

Managua,  Tetas  de;  hills  in  Habana  Province. 

Managuaco;  village  in  municipal  district  of  Holguin,  Santiago  P^vince. 

Managuaco;  barrio  in  municipal  district  of  San  Jose  de  las  Lajas,  province  of  Habana. 

Managuimba,  Bio;  river  flowing  to  north  coast  in  province  of  Santa  Clara.    Length 
15  miles. 

Manaja,  Arroyo;  small  stream  near  west  coast  in  province  of  Pinar  del  Rio. 

Manaquitas,  Arroyo;  left-hand  branch  of  Rio  Sagua  la  Grande  in  province  of  Santa 
Clara. 

Manati;  town  in  northern  jjart  of  municipal  district  of  Puerto  Padre,  province  of 
Santiago. 

Manati;  barrio  in  municipal  district  of  Puerto  Padre,  province  of  Santiago.    Popu- 
lation 1,064. 

Manati,  Estero;  inlet  and  creek  on  west  coast  of  province  of  Puerto  Principe. 

Manati,  Mesa;  near  north  coast  of  municipal  district  of  Puerto  Padre,  province  of 
Santiago. 

Manati,  Punta;  point  on  south  coast  of  municipal  district  of  Guantanamo,  province 
of  Santiago. 

Manati,  Punta;  point  on  south  coast  of  province  of  Santiago,  municipal  district  of 
Cobre. 

Manati,  Punta;  point  on  north  coast  of  Santiago  Province. 

Manati,  Punta;  point  on  south  coast  of  province  of  Santa  Clara,  near  mouth  of  Rio 
Manati. 

Manati,  Bio;  small  river  flowing  to  south  coast  in  municipal  district  of  Cobre,  prov- 
ince of  Santiago. 

Manati,  Bio;  river  flowing  to  south  coast  in  province  of  Santa  Clara,  municipal 
district  of  Trinidad.    Length  47  miles. 

Manati  Oriental,  Punta;  point  on  south  coast  of  province  of  Santa  Clara,  munici- 
pal district  of  Sancti  Spiritus. 

Manautuaba;  village  in  municipal  district  of  Cobre,  province  of  Santiago. 

Mandinga;  barrio  in  municipal  district  of  Oienfuegos,  province  of  Santa  Clara. 
Population  488. 

Mandinga;  village  in  municipal  district  of  Cienfuegoe,  province  of  Santa  Clara. 
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Maadiacs:  laiTi'>  in  mnntdinl  rlinrkt  of  Buarna.  provinm  of  Statiaga. 

Kftaeadaro*,  C«rro  da  lo*:  liill  in  wcatom  \mn  nl  lida  de  Ptms. 

Mutclarito,  PnnU:  pnnl  oa  f^niMoi*  ile  la  Torre,  north  <xmsi  i>f  proriiMw  of 

Kontiati^i. 
KangU,  Pimto  d*l;  point  on  oonli  «mi  <if  mankipd  diflTk*  ot  Bancam,  proriim 

il  Soatus'i, 
KangLe,  Funta  <U;  poiM  on  caM  eoasl  of  prnviore  of  .Santiapi. 
ManglM,  punta;  |i«aoi  aa  wMfa  eottt  ol  Halmna  Proi-inM. 
Hangles  Altaa,  Pnnta;  tioant  on  annth  ooaat  of  pmrinfc  of  Santa  Clata. 
Kanglaa,  lalaa  da;  icruup  of  amal)  ielancW  nurtl)  <it  I*U  <]e  I^no*. 
Mangltto,  Pttnta  dsl;  puUit  «n  eaM  cowit  of  muiiidiiil  diirfrirt  of  ijibani,  p(vi<rincir 

..(  Sa.,ti«K„. 
Kango:  iHtrio  iu  iiiiuiifif*]  diidrictof  San  Oxefn  del  VMif,  proviixv  i>(  t<anta  Clan. 

I'tfiaimtiim  tKt!. 
Xaagorlto,  Pasta;  point  on  north  ooaA  of  province  of  i^antiagn. 
Manguito;  a  dly  of  Maiaiiwui.     Popalaiion  1.5M. 

Hanguito;  hamo  in  innniripal  district  of  Palniillae,  proviniv  of  MaiatuuiK     Popula- 
tion 3, 2>W. 
X*nlabe,  Bio;  riKlit-liand  limnch  of  Yarey  River  in  mnniripal  distiirt  nf  f^U!rrtu 

Prinpip*,  proviniw  of  Kantiaico. 
Saatsbon:  town  in  uiuiiit-ipal  <liHlrii.-t  of  Pu«itu  Padrv,  pn)viiii¥  of  Santiago). 
Ka&iaboni  tiarrin  in  municipal  diiitrirl.  of  Pncrto  Pfldrv.  pruvincr  of  SaiitiaRo. 

Popnlation  IWA. 
lEanlcarasna;  lown  in  munidpnl  ilielrict  of  Sniila  Clara,  pniviiicp  of  Santa  Clam. 
Kanicaragua;  Inrrio  in  mnniripal  ilietrict  ol  Santa  Claim,  ]>roviiice  of  Santa  Clant. 

Popiilaliuh  2,1im. 
Kankttragus,  Rio;  rii?lil-liun<l  liranrh  of  Ilio  Ariiiiao  iti  Hititlifni  pnrt  of  j.iv.viiuv  of 

Banta  Clara. 
iTnTilmnTii  ■  bairio  anil  villatie  in  munidpal  ilititrict  nf  Itnhia  Honda,  province  of 

Rnar.lel  Rio. 
Manolica,  Punta;  point  on  Hiiiitli  roast  of  Santia^  I'rovinot-,  niitnicripal  district  of 

]Cant«co,  Arroyo;  rij^ht-hand  branch  of  Rio  la  Kioja,  Santiaf^  Province. 

Mantilla;  village  in  Hatiana  Province. 

Jfaatua;  municiiial  district  in  province  of  Pinar  del  Hio.     Area  C.14  square  miles. 

Population  8,366. 
Kantua;   barrio  and  village  in  municipal  district  of   Mantua,   province  of   Pinar 

del  Kio. 
Kantua,  Bio;  river  heaiiing  in  Sierra  de  Francisco  and  flowing  to  west  coast  in 

province  of  Pinar  del  Rio.     Length  3i  miles. 
Kantua,  Rio;  eliort  stream  flowing  to  south  coast  in  province  of  Pinar  del  Kio. 
Kanui,  Cayoa  la;  group  of  small  islands  off  north  coast  of  province  of  Ntatanxas. 
Kanaanillo;  municipal  district  in  province  of   Santiago.     Area  4t)l  square  miles. 

Population  32,288. 
Kanaanlllo;  a  coast  city  of  Santiafto-     Population  14,464, 

Kapoa,  Uaguna;  lake  near  suulli  coast  of  province  of  Santa  Ciara  in  municipal  dis- 
trict of  Sancti  SpirituH. 
Kapuriai,  Punta;  point  on  north  i-oast  of  municipal  district  of  Baracoa,  province 

ol  Santiago. 
Karacajraro,  Punta  del;  point  on  south  coast  of  lula  de  PInoe. 
Karaguan;  town  in  municipal  district  of  Puerto  Princi]*,  province  of  Puerto 

I'rincipe. 
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l;  barrio  in  mnnicipal  district  of  Puerto  Principe,  province  of  Puerto 
Principe.    Population  1,110. 
Xaraflon,  Arroyo;  right-hand  branch  of  Rio  Coecorro,  province  of  Puerto  Principe, 
i,  Bio;  left-hand  branch  of  Toa  River  in  Santiago  Province. 
',  Oayos  de  la;  islands  north  of  province  of  Santa  Clara. 
Oelinay  Punta;  point  on  north  coast  of  province  of  Puerto  Principe. 
Karchon,  Oaleta  de;  small  bay  on  north  coast  of  Santiago  P^vince,  municipal 
district  of  Puerto  Padre. 

I,  Arroyo;  small  left-hand  branch  of  Rio  Jobabo  in  Santiago  Province. 
Vazquea;  village  in  municipal  district  of  Pinar  del  Rio»  province  of  Pinar 
del  Rio. 

Vazquez;  barrio  in  municipal  district  of  Pinar  del  Rio,  province  of  Pinar 
del  Rio.    Population  974. 

I,  Arroyo;  stream  in  municipal  district  of  Gibara,  province  of  Santiago. 
if  Sierra  de;  rifountains  in  eastern  part  of  municipal  district  of  Guantanamo, 
province  of  Santiago. 
Marian ao;  municipal  district  in  province  of  Habana.    Area  25  square  miles.    Popu- 
lation 8,593. 
Marian  ao;  city  near  north  coast  of  Habana.    Population  5,416. 
Loxnas;  hills  in  Habana  Province. 

lez,  Sierra  de;  mountains  in  municipal  district  of  Santa  Clara, 
province  of  Santa  Clara. 
Mariel;  municipal  district  in  province  of  Pinar  del  Rio.    Area  95  square  miles. 

Population  3,631. 
Mariel;  village  in  municipal  district  of  Bahia  Honda,  on  northern  coast  of  province 

of  Pinar  del  Rio. 
Mariel;  barrio  in  municipal  district  of  Mariel,  province  of  Pinar  del  Rio. 
Mariel,  Bahia;  bay  on  north  coast  of  province  of  Pinar  del  Rio. 
Marroqui;  town  in  western  part  of  province  of  Puerto  Principe,  municipal  district 

of  Moron. 
Marroquin;  barrio  in  municipal  district  of  Moron,  province  of  Puerto  Principe. 

Population  1,073. 
Marta,  Arroyo;  right-hand  branch  of  Rio  Grande,  in  municipal  district  of  Sagua  de 

Tanamo,  province  of  Santiago. 
Marti;  municipal  district  in  province  of  Matanzas.    Area  362  square  miles.    Popu- 
lation 8,905. 

dy  Norte;  barrio  in  municipal  district  of  Marti,  province  of  Matanzas.    Popu- 
lation 2,495. 

d,  Sur;  barrio  in  municipal  district  of  Marti,  province  of  Matanzas.    Popu- 
lation 396. 
Martillo;  village  in  municipal  district  of  Holguin,  Santiago  Province. 
MartiUo,  Punta;  point  on  west  coast  of  province  of  Santiago. 
Martin,  Oayo;  small  island  about  12  miles  north  of  province  of  Puerto  Principe. 
Martinas;  barrio  in  muiiici{>al  district  of  Guane,  province  of  Pinar  del  Rio.    Popu- 
lation 1,746. 
Masio,  Oayo  del;  island  off  south  coast  of  province  of  Santa  Clara  in  £nsena<la  de 

Cazones. 
Mata;  village  on  north  coast  of  Santiago  Province  in  municipal  district  of  Baracoa. 
Mata;  village  in  municipal  district  of  Calabazar,  province  of  Santa  Clara. 
Mata;  barrio  in  municipxal  district  of  Barp.coa,  province  of  Santiago.     Population  738. 
Mata,  Punta  de;  point  on  north  (roast  of  province  of  Santiago. 
Mata,  Bio;  small  river  in  northern  part  of  municipal  district  of  Baracoa,  province 
of  Santiago. 
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Hatogua,  Arroyo;  left-hand  branch  of  Rio  Arimao  in  aouthem  part  of  province  of 

Siiiita  Clsra. 
Hatahambre,  Arroyo;  tunall  left-h&nc)  hranoh  of  Rio  MalasAguas,  w(st«m  part  of 

[iio\  incf  111"  Pinar  del  Rio. 
Matahambra,  Cayo:  ifllet  Bouih  ot  Zapata  Peninsula,  provinre  of  Santa  Clara. 
Hatahambre,  Lagiina;  small  lake  near  north  coast  in  municipal  district  of  Cabanaa, 

[iruviniv'if  Pinar  del  Rio. 
Hatabambre,  Punta  de;  poiiil  ctn  Zapata  Fcnlneula,  bouIIi  coast  of  province  i>t 

Uatahambre.  Sierra  de;  mountainB  in  northeastern  part  of  province  of  Santa  Clam. 

Hatamora,  Hontea  de;  mountainB  in  municipal  districl  of  liol^in,  province  of 
.■Ntntiano. 

Hatejnoras,  Bio;  riglit-hand  branch  of  Rio  Ilolguin,  niiinicipa!  district  of  Holt^in, 
[irnviniv  of  Santiago.     I«ngtli  18  miles. 

HatanceroB,  Oayo;  small  island  north  of  province  of  MatanEas. 

Hatanzas;  a  province  of  Cuba,  the  amallcet  in  area  with  the  exception  of  Habana. 
I(  lies  east  of  that  province  and  is  limited  on  the  east  by  the  province  of  Santa 
Clara.  Ita  area  is  3,700  square  miles.  It«  surface  is  for  the  most  part  undulat- 
ing or  rolling.     The   population   numbered   in   1899,  202,214,  the   number  of 

y  inhabitants  to  the  square  mile  being  56.  The  province  contains  several  citiee  of 
magnitude,  whose  population  collectively  forms  29  per  cent  of  that  of  the  prov- 

I      ihce.    Males  are  in  excess  of  females  to  the  extent  of  3  per  cent.     Fifty-one  per 

I  cent  of  the  total  popnlation  is  composed  ol  native-born  whites,  9  per  cent  of  for- 
ei^R-boni,  and  not  leas  than  40  per  cent  of  colored.  The  illiterate  form  35  per 
cent  of  the  entire  population.  The  province  is  divided  into  24  mnnicipal  di»- 
tru'ts.    The  capital  and  chief  city  is  Mataiizae,  on  the  tiortli  coast. 

Uatanzas;  iiiunicii)al  district  in  province  of  MatanzaN.      Area  330  iwjuare  niilec. 

Population  45,282. 
Matanzas;  coast  city  and  capital  of  province  of  Matanzos.     Population  36,374. 
■atanzaa,  Bahia;  bay  on  north  coast  of  province  of  Mataiizaa. 
■ata  y  Barro;  iiarrio  in  iininici]tal  district  of  Calahazar,  province  of  Santa  (:iara. 

i'opulalion  1,267. 
■atemillaa,  Punta;  point  on  north  coast  of  Cayo  Sahinal.  province  of  I*iu>rto 

Xatiaa,  Cayo;  islet  east  of  Isla  de  Finos. 

Hatochin,  Punta;  point  on  north  coast  of  province  of  Santiago. 

V&zimo  Gktmez;  municipaldistrictinprovinceof  Matanzaa,  Area  ir)2  square  miles. 
Population  4,046. 

Kaximo  Qomez;  an  interior  city  of  Matanzas.     Population  1,743. 

Jfaximo  Oomes;  barrio  in  municipal  district  of  Maximo  Ciomcz,  province  of 
Matanzas.     Population  2,292. 

■aya;  barrio  in  municipal  district  of  Alto  Songo,  province  of  Santiago. 

■aya,  Punta;  point  on  north  coast  of  province  of  Matanzas. 

Hayabe;  village  in  municipal  district  of  Holguin,  province  of  Santiago. 

Kayabequa,  Bio;  river  in  Hrbana  Province  flowing  to  soutli  coast. 

Mayabon;  barno  in  municipal  district  of  Macagua,  province  of  Matanzaa,  Popu- 
lation 1,092. 

Kayabon,  Bio;  left-hand  branch  of  Rio  Rosario,  province  of  Matanzas. 

Kayaguano;  barrio  in  municipal  district  of  Batabano,  province  of  Habana.  Popu- 
lation 352. 

May^iguB;  town  in  municipal  district  of  Yaguajay,  northeastern  part  of  province 
of  Santa  Clara. 

Hay^iffua;  barrio  in  municipal  district  of  Yaguajay,  province  of  Santa  Clara. 
Popatation  1,284. 
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Kayanabo,  Ensenada  de;  bay  on  north  coast  of  province  of  Puerto  Principe,  in 
municipal  district  of  Nuevitas. 

Mayari;  municipal  district  in  province  of  Santiago.  Area  1 ,009  square  mi  les.  Popu- 
lation 8,504. 

Mayari;  city  near  north  coast  in  province  of  Santiago.    Population  1,821. 

Mayari;  barrio  in  municipal  district  of  San  Cristobal,  province  of  Pinar  del  Rio. 

Mayari,  Bio;  river  in  Santiago  province.  Heads  in  Montes  Seboruco  and  flows 
west  and  north  into  Bahia  de  Nipe.    Length  45  miles. 

Mayari  Arriba;  barrio  in  municipal  district  of  Alto  Songo,  province  of  Santiago, 
population  975. 

Medanos,  Panta  Los;  point  on  north  coast  of  municipal  district  of  Sagua  de  Tananio, 
province  of  Santiago. 

Media  Oasa;  point  on  south  coast  of  province  of  Pinar  del  Rio. 

Media  Luna;  barrio  in  municipal  district  of  Manzanillo,  province*  of  Santiago. 
Population  3,319. 

Media  Luna,  Ensenada;  small  bay  on  west  coast  of  municipal  district  of  Manza- 
nillo, province  of  Santiago. 

Medidas;  village  in  municipal  district  of  Rodas,  province  of  Santa  Clara. 

Medidas;  barrio  in  municipal  district  of  Rodas,  province  of  Santa  Clara.  Popula- 
tion 1,327. 

Medio,  Farallon  del;  hills  in  eastern  part  of  municipal  district  of  Baracoa,  province 
of  Santiago. 

Medio,  Bio  del;  river  flowing  to  coast  in  western  part  of  province  of  Pinar  del  Rio. 

Mejias,  Laguna;  small  lake  in  municipal  district  of  Holguin,  provim-e  of  Santiago. 

Melena;  an  interior  city  of  Hal^ana  Province.     Population  5,016. 

Melena;  barrio  in  municipal  district  of  Guira  de  Melena,  province  of  Habana.  Pop- 
ulation 1,452. 

Melena  del  Sur;  municipal  district  in  province  of  Ilalmna.  Area  137  square  miles. 
Population  3,207. 

Melones,  Lag^una  Los;  lake  in  San  Antonio  peninsula,  western  part  of  proviiicn^  of 
Pinar  del  Rio. 

Melonicos,  Sierra;  mountains  near  south  coast  of  municipal  district  of  Baracoa,  prov- 
ince of  Santiago. 

Memlo,  Oayo;  islet  north  of  province  of  Matanzas. 

Menchaca,  Arroyo;  stream  flowing  to  sc^uth  coast  in  municipal  district  of  Ciego  de 
Avila,  province  of  Puerto  Principe. 

Mendez  Capote;  municipal  district  in  province  of  Matanzas.  Area  117  square*  iiiileH. 
Population  2,158. 

Mendez  Capote  1 ;  barrio  in  municipal  district  of  Mendez  Capote,  province  of 
Matanzas.    Population  812. 

Mendez  Capote  2;  barrio  in  municipal  district  of  Mendez  Capote,  province  of 
Matanzas.     Population  425. 

Mendoza,  Monte  de;  hill  in  Habana  Province. 

Meneses;  village  in  northern  part  of  province  of  Santa  Clara,  municii>fll  distri(;t  of 
Yaguajay. 

Meneses;  barrio  in  municipal  district  of  Yaguajay,  province  of  Santa  Clara.  Popu- 
lation 1,658. 

Meneses  y  Guelo,  Sierra  de;  mountains  near  north  coast  in  province  of  Santa  Clara. 

Menocal,  Loma;  hill  in  Habana  Province. 

Mercado;  barrio  in  municipal  district  of  Guantanamo,  province  of  Santiago.  Pop- 
ulation 915. 

Mercedes,  Arroyo  Las;  small  left-hand  branch  of  Rio  Samaraguacon  in  province 
of  Puerto  Princii>e. 
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s  de  Hojica,  I^ms;  hill  near  north  eoaet  in  iminiuipai  iliatricl  nf  Miuitok, 
[>r.iviii(v..[l'iri.ir.lel  Rio. 
Xicaro,  Sierra  de;  [iiuunliiiiiD  in  eatilern  part  of  mimi<.-ij>Hl  iliftric-t  'if  Mwyari,  pmv- 

itii'e  of  SHtitiopi. 
Xico,  I<oma  del;  hill  in  wuHlenipnrtof  miinidpttl  iliptrict  of  t^uailcTanaina,  prov- 
iuue  of  ^iitiogu. 
.   Xial,  Sio;  HciiaJl  etreain  iu  iiorthem  ywrt.  of  municipil  distritt  of  Barncoa,  Saiilln^ 
'  PRivim*. 

'    Stipial;  village  in  northern  part,  of  mmiiciijal  ilii^lrii't  of  Sa^unile  Tanmito,  ]in.-viiii' 
of  l^ntiattO' 
Mignel;  hmrio  in  iniinicipa)  tliDtrict  o(  Sagiia  ile  Tauanio,  province  of  Sanlia|.'(i. 

Pop,.lHli,mfiH.l 
■ig^el,  Arroyo;  ritfht-hanii  branch  f>f  Rio  la  Rioja.  in  Sanliago  Provinee. 
Kguel,  Rio;  rivLT  in  luuiiieipal  dintrict  of  ^agua  ile  Tanamo,  province  of  SaDtiatco. 
Xijial,  Arroyo;  email  liranch  of  Arroyo  Ya^^ua,  In  pruviiii-e  of  Santa  Olnra. 
■  ICijiaa,  Kio;  riKhl-liutKi  liram^h  of  Kin  Bo^ano  in  inimidiial  ilistric-t  of  Hol^iin, 

Santiago  I'rovinct. 
'  Kimaniina,  Burgidero  de;  aiichorngoori  sontli  ciuistuf  nmnlcipal  district  of  Ciiiire, 
Santiago  Pmvinre. 
Kmiu;  villagi'  in  Habana  P^o^in(f. 
ICiiiaa;  barrio  in  inutiicipal  dixlrit't  of  Puerto  Prini-i|>e,  province  of  Puerto  Prini-itw. 

Population  ^,^18. 
Kinaa;  barrio  in  inuniitipat  distrift  of  San  CriHtoboI,  iirovimv  of  Piriar  del  Rio. 
■tnas,  Arroyo;  atuall  brajicb  of  Arniyo  lot<  Puwie,  in  nnmii^Jpal  district  of  HolKnin. 
I  province  of  Sitnti^pn. 

Minos,  Arroyo;  liraiipli  of  Arn)yo  'Ifl  Mwlio,  in  province  of  PnerUi  Princiiw. 
I  Kinaa,  Rio  de  laa;  leFt-hanil  hrani-h  of  tliti  Sabanilla  Uivar,  in  iiurlbuni  iuu-1  o( 

Kinas  y  San  Qerman,  Sierra  de  las;  tiioinitain:<  in  canti^ni  fiart  of  Santiago  Prov- 

KiraCielos;  liarrio  in  nnniicipHl  ilJNtni't  of  ('amlelariu,  proviniv  of  Pinarilel  Hlo. 
Hiraflorea,  Arroyo;  Icft-lmnil  brundi  of  HiuCannan  in  innnii-ipaliliHtrictof  Moron, 

province  of  Put-rtii  Principe. 
Hoa,  Cayo;  islet  off  north  eoaMt  of  municipal  district  ot  Raraccja,  province  of  San- 

tii^. 
■oa,  Rio  de;  river  in  province  of  SantiaKO.     HcadH  in  Cnchillag  <le  Toa  anil  flow's 

north  to  coa^t.     Ijengtii  20  niilcH. 
Koa,  Sierra  de;  mountains  in  nortlmcvli-rn  i>nrt  of  nniniciiial  district  of  Itaracoa, 

province  of  Santiago. 
Ko^I,  Fuuta  del;  hill  in  nmnidpal  district  of  Ji).'uani.  province  of  SantiaKO. 
KogOD,  Arroyo;  left-hand  branch  of  Kio  Contranmcxlra  in  municipal  iliutricl  ot 

Jiguani,  province  of  Santiago. 
Hoja,  Punta;  point  on  we^t  coast  of   provini'e  of  F>antii4(o,  municipal  district  of 

Bayanio. 
■oja  Bragaa,  Cayos;  group  of  timall  iDlanilH  iiortli  of  proviiK'e  of  Sania  Clara  and 

between  it  and  Cayo  Fraguvo. 
Mojacasabe,  Arroyo;  riglit-hand  branch  of  Rio  los  (ineros  in  province  of  Puerto 

Principe, 
■ojacaaabe,  Arroyo;  short  left-hand  branch  of  Rio  de  lasCaravelas  in  muni<-i|«l 

district  of  Puerto  Principe,  province  of  Puerto  Principe. 
ICciJon,  Arroyo;  right-hand  branch  of  Rio  MniloK,  province  of  Puerto  Principe. 
Kola,  Rio;  river  flowing  to  tiuuth  uoatit  in  municipal  liintrict  of  Alaiizoiiillo,  San- 
tiago Province. 
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MoUm,  Panta  de;  point  at  extremity  of  Peninsula  de  Hicacos,  on  north  coast  of 
Matanzas. 

Molina;  barrio  in  municipal  district  of  Mariel,  province  of  Pinar  del  Rio. 

Molixiat  liOxnas  de;  hills  in  Habana  Province. 

Koncadero,  Arroyo;  small  right-hand  branch  of  Rio  Cuyaguateje  in  western  part 
of  province  of  Pinar  del  Rio. 

Mondfijar;  barrio  in  municipal  district  of  Sabanilla,  province  of  Matanzas. 

Moi^aa;  barrio  in  municipal  district  of  San  Antonio  de  los  HaHos,  province  of 
Habana.    Population  925. 

Mono,  Oayo;  islet  north  of  province  of  Matanzas. 

Montey  Oerro  del;  hill  in  central  part  of  Isla  de  Pinos. 

Monte,  Laguna  del;  small  lake  in   southeastern  part  of   municipal  district  of 
Poerto  Principe,  province  of  Puerto  Principe. 

Monte  Alto;  barrio  m  municipal  district  of  Macagua,  province  of  Matanzas.     Popu- 
ulation  680. 

Monte  Oristo;  village  in  southeastern  part  of  municipal  district  of  Baracoa,  province 
of  Santiago. 

Monte  Oristo;  barrio  in  municipal  district  of  Baracoa,  province  of  Santiago.     Pop- 
ulation 739. 

Monte  doe  Legruas;  barrio  in  municipal  district  of  San  Luis,  province  of  Santiago. 
Population  2,013. 

Montefirme;  barrio  in  municipal  district  of  Cnices,  province  of  Santa  Clara.     Popu- 
lation 678. 

Monte  Gorda,  Punta;  point  on  west  coast  of  municipal  district  of  Bayanio,  pmv- 
ince  of  Santiago. 

Monte  Oscixro,  Bio;  left-hand  branch  of  Rio  Cabreras,  Santiago  Province. 

Montezuelo;  village  on  river  of  same  name  inmani(;ipal  district  of  Mantua,  province 
of  Pinar  del  Rio. 

Montesnielo;  barrio  in  municipal  district  of  Mantua,  province  of  Pinar  del  Kio. 

Montesuelo,  Bio;  left-hand  branch  of  Rio  Mantua  in  western  part  of  province  of 
I^nar  del  Rio. 

Mora,  Arroyo;  small  branch  of  Arroyo  Biaja(as  in  southern  part  of  provin(H>  of 
Puerto  Principe. 

Mora,  Ensenada  de;  small  l)ay  on  south  coast  of  municipal  district  of  Manzanillo, 
Santiago  Province. 

Mora,  Punta;  point  on  south  coast  of  Tlabana  Province. 

Moralee,  Lomas  de;  hills  in  Habana  Province. 

Mordaza;  village  in  municipal  district  of  Cartagena,  province  of  Santa  Clara. 

Mordaso;  barrio  in  municipal  district  of  Santo  Domingo,  province  of  Santa  Clara. 

Morena,  Lcmas  de;  hills  in  northern  part  of  province  of  Santa  Clara. 

Morillo,  Punta;  point  on  north  coast  of  municii)al  district  of  PuerU^  Padre,  San- 
tiago Province. 

Moron;  municipal  district  in  province  of  Puerto  Principe.     Area  1,620  square  miles. 
Population  9,630. 

Moron;  city  near  north  coast  in  province  of  Puerto  Principe.     Population  2,084, 

Moron;  village  in  munici|)al  district  of  Alto  Songo,  province  of  Santiago. 

Moron;  barrio  in  municipal  district  of  Alto  Songo,  province  of  Santiago.     Popula- 
tion 927. 

Moron,  Albufera  y  Laguna;  marshy  lake  on  north  coast  of  province  of  Puerto 
Principe,  municipal  district  of  Moron. 

Morrillo;  village  in  municipal  district  of  Consolacion  del  Norte,  province  of  Pinar 
del  Rio. 

Bio;  small  river  in  western  part  of  province  of  Matanzas. 
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'  Moaquitoa:  village  near  north  cooat  in  mnnicipail  district  of  Giunajay,  province  ol 

Pinar  del  Rio. 
Xoequitot;  Imrrio  ia  municipal  district  of  Mariel,  province  of  I*inar  <lp1  Kin. 
XoaquitOB,  Bio;  river  flowing  to  north  coast  in  provinoe  of  Piniir  del  Uio. 
KoBtacilla;  barrio  in  mauicipal  district  of  Roque,  province  oC  Matauzae,     Poptila- 

lion  688, 
,  Kotembo;  barrio  in  mnnicipal  district  of  Harti,  province  of  Matoniae.     PopchUbn 

2,188. 
■uerto,  Arroyo  de;  small  lefl-hsnd  branch  near  head  of  Rio  Baa  Pedro  in  province 

of  Puerto  Principe. 
Xuerto,  Arroyo  del;  short  left-hand  branrh  of  Rio  Canto  in  municipal  dialrii,!  of 

Mftvari,  prov:m"e  of  Santiago. 
Huerto,  Eatero  de  las;  a  creek  on  south  coast  of  province  of  Puerto  Principe, 
■uertos,  Cayosdeloi;  small  Litlanits  off  south  coast  of  province  of  Puerto  Principe. 
Kuertos.  Punta  de  los;  point  on  coast  of  municipal  district  of  Nuevitas,  province 

of  Puertr,  Principe. 
Hula,  Log^ina  do  la;  lake  in  mnnicipal  district  of  Sania  Crua  del  Sur,  province  ol 

Santiagt). 
Kulas,  Punta  de;  point  on  east  coast  of  municipal  district  of   Gibara.  province  of 

f^ntiii^i. 
Kulas,  Punta  de;  point  on  south  coast  of  province  of  8anta  Clara. 
Hulata;  i)3rrio  and  village  hi  municipal  district  of  Bahia  Honda,  province  of  Pinitr 

<k-l  Rid. 
Kulata,  Laguaa;  small  lake  in  municipal  district  of  Hol)^iin,  province  of  Santiaico. 
Hulato,  Arroyo  del;  left-hanil  branch  oE  Kio  Caiinao  in  municipal  district  of  Puerto 

PriTii-iiie,  pri.'viiice  of  Puerto  Principe. 
Kulataa.  I>oma  de  laa;  hills  near  north  coast  of  Santiago  Province,  in  inunid{ial 

Kunicion,  Arroyo;  right-hand  branch  of  Rio  Bio,  province  of  BantiaKO. 

Hunoz,  Arroyo;  short  coast  stream  in  inuniciimi  district  of  Trinidad,  province  of 
Santa  Clara. 

Hunoz,  Bio;  river  in  province  of  Puerto  Principe,  Heads  in  weslern  part  of  munic- 
ipal district  of  Puerto  Princi|)e  and  flows  south  westward  lo  coayt.     Length  -10 

Kt^a,  Iioma  de;  hill  in  Habana  Province. 

Najaaa,  Bio;  river  in  province  of  I'uerto  Principe.     Heads  in  northeastern  part  of 

province  and  flows  southwestward  and  southward  lo  coast.    Ix.'ngth  ttO  miles. 
Hi^aaa,  Sierra  de;   mountains  in  southern  jiart  of  municipal  district  of  I'uerto 

Principe,  province  of  Puerto  Principe. 
Nftranjo;  barrio  in  munici|)al  district  of  Consolacion  del  Sur,  province  of  Pinar  del 

Rio. 
Naraqjo,  Ensenada;  small  bay  on  north  coast  of  nmnicipal  district  of  Gibara, 

Santiago  Province. 
Narai^o,  Arroyo;  small  left-hand  branch  of  Rio  Scvilla  in  municipal  district  of 

Puerto  Princii>e,  province  of  Puerto  Princijte. 
Naraqjo,  Arroyo;  short  coast  stream  in  munidi>al  district  of  Cientuegoe,  province 

of  Santa  Clara. 
NaraqjOiIiOmade;  hills  in  municipal  district  of  Moron,  province  of  Puerto  Principe. 
Narai^o,  Bio;  river  in  province  of  Santiago,  flowing  to  north  coast.     Length  about 

23  miles. 
Naranjo,  Bio,  right-hand  branch  of  Rio  Salaiio  in  Santiago  Province,  tlividing 

municipal  districts  of  Holguin  and  Puerto  Padre  for  abonl  2iJ  miles. 
Narai^o,  Bio;  river  flowing  lo  south  coast  in  province  of  Puerto  Principe.     LengCh 

SOwilea. 


ai^wwrnT.]  GAZETTEER   OF   CUBA.  77 

WwaeaniOf  Bio;  river  in  munici{)al  district  of  Gibara,  province  of  Santiago,  flowing. 

into  Bahia  de  Banes. 
Naraigo,  Bio;  left-hand  branch  of  Toa  River  in  Santiago  P^vince. 
Narai^al,  Loma  del;  hills  in  municipal  district  of  Santa  Clara,  province  of  8anta 

Clara. 
Navajaa;  village  in  southern  part  of  province  of  Matanzas. 
Navarro,  Bio;  river  flowing  to  west  coast  in  province  of  Pinar  del  Rio. 
Navaa,  Bio;  short  river  in  northern  part  of  municipal  district  of  Baracoa,  province 

of  Santiago. 
Naza,  Boca  de;  inlet  on  north  coast  of  province  of  Pinar  del  Rio. 
Nazareno;  village  in  municipal  district  of  Placetas,  province  of  Santa  Clara. 
Nazareno;  barrio  and  village  in  municipal  district  of  Managua,  province  of  Habana. 
Nazareno;  barrio  in  municipal  district  of  Placetas,  province  of  Santa  Clara.    Popu- 
lation 719. 
Negra,  La^;  small  lake  in  western  part  of  municipal  district  of  Holguin,  province 

of  Santiago. 
Negra,  Punta;  point  on  southeast  coast  of  province  of  Santiago. 
Negra,  Santo  de  Punta;  point  on  southeast  coast  of  province  of  Santiago. 
Negrillo,  Estero  del;  inlet  on  south  coast  of  province  of  Puerto  Principe. 
Negro,  Oayo;  islet  off  north  coast  of  province  of  Santa  Clara. 
Negro,  Bio;   river  in  marshy  region  of  province  of  Matanzas,  tributary  to  Rio 

Hatiguanico. 
NegTOS,  Arroyo  los.     (See  Guayacanes.) 
NegTOS,  Arroyo  los;  right-hand  branch  of  Arroyo  Menchaca  in  province  of  Puerto 

Principe. 
NegTOS,  Arroyo  los;   right-hand  branch   of  Rio  Guanajara  in  southern  part  of 

province  of  Santa  Clara. 
NegTOS,  liomaa  de  los;  hills  in  southern  part  of  province  of  Santa  Clara,  munici{)al 

district  of  Santa  Clara. 
NegTOS,  Punta  los;  point  on  south  coast  of  province  of  Santa  Clara. 
Nibi^on;  village  in  northern  part  of  Baracxm,  province  of  Santiago. 
Nibi^on;  barrio  in  inunitdpal  district  of  Baracoa,  province  of  Santiago.     Population 

514. 
Nibujon,  Punta;  iwint  on  north  coast  of  municipal  district  of  Baracoa,  province  of 

Santiago.  ' 

Nibi^on,  Bio;  small  river  in  northern  part  of  Baracoa,  province  of  Santiago. 
Nigua,  Arroyo;  left-hand  branch  of  Rio  Naranjo,  province  of  Santiago. 
Nimanima;  barrio  in  nmnicipal  district  of  Cobre,  province  of  Santiago.     Population 

421. 
Nipe,  Bahia  de;  bay  on  north  coast  of  province  of  Santiago. 
Nipe,  Bio;  river  in  Santiago  Province.     Heads  in  western  part  of  municipal  district 

of  Mayari  and  flows  eaj^tward  and  northward  to  coast.     Length  15  miles. 
Nipe,  Sierra;  mountains  in  municipal  district  of  Mayari,  province  of  Santiago. 
Niquero  ( formed  from  Manzanillo) ;  municipal  district  in  province  of  Santiago.    Area 

145  square  miles.     Population  2,718. 
Niquero;  city  near  south  coast  of  Santiago.     Population  1,560. 
Nombre  de  Dios;  village  near  north  coast  in  municipal  district  of  Mantua,  province 

of  Pinar  del  Rio. 
Nombre  de  Dios;  barrio  in  municipal  district  of  Guines,  province  of  Habana. 
Norte;  barrio  in  municipal  district  of  Alacranes,  province  of  Matanzas.     Population 

1,267. 
Norte;,  barrio  in  municipal  district  of  Canasi,  province  of  Matanzas.     Population 

1,624. 
Noaa,  Oayos  de;  group  of  small  islands  north  of  provvuce  ol ^dxiXa. C\^x».« 
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Kavilla,  Bio;  i^iiiall  river  in  uiiinidpal  ftialrict  ut  Qibua,  iiruviiice  of  SanliitgUk.  ^^M 
llovio.  Iiomaa  del;  hiUa  in  Hsbiina  Provinue.  ^H 

Nueva,  Caleta;  Hiiiall  bay  on  south  toart  of  province  ol  Santa  CUm.  ^" 

NuevB,  IiagTina;  wnaU  lake  in  municipal  distrirt  of  Marti,  province  of  StatanKBS. 
Nueva  Oerona;  villt^  and  barrio  on  noKh  coast  of  l?la  de  Piuoe. 
Nueva  Paz;   uiunicipal  distriet  in  province  of   Habana,     Are*  161  square  inilea. 

Population  7,761. 
Vueva  Faz,  an  interior  city  of  Habana.     Population  2,294, 

XTiieTa  Faz;  Iwrrio  in  municipal  district  of  Nueva  Pa*,  provini*  of  Habana.     Popu- 
lation 2,294. 
Vuevaa;  village  in  mimicipal  district  of  Eeperauza,  province  of  Santa  Clara. 
Sueras;  barrio  in  municipal  district  of  Cie^  de  Avila,  provinc-e  of  PuitIo  Print-ipi!. 

Population  957, 
HueTBs;  barrio  in  municipal  district  of  Esperanza,  provinco  of  t^anta  Clara,     Pujui- 

lation  1,309. 
Vueras;  barrio  in  municipal  district  of  Sunlji  Isabel  de  las  Laja^,  provini.v  of  SanU 

Clara.     Population  265. 
Kuevas,  Bio  de  laa;  river  flowing  to  nurtli  cooet  in  Isia  de  Knoa.    Length  17 

milc.«. 
Kuevaa,  B.io  las;  river  flowing  to  soutli  i-oaat  in  municipal  district  of  Moron,  prov- 
ince of  Puerto  Principe. 
Huevaa  de  Joboai;  barrio  in  municipal  district  of  Cii^  de   Avila,   province  of 

Puerlr.  Princi[N.'.     Population  464. 
Huevas  Orandes,  Bio  de;  river  25  miles  in   lenjfth,  rising  in  Bouthern  part  n[ 

uiniticipal  district  o(  Nuevitas,  province  of  Puerto  Principe,  and  flowing  north 

into  small  bay  of  same  name, 
Hnevitas:  iiiunici|ial  district  in   provim*  «l  Puerto  Principe.     Area  1,034  sijuart' 

miles.    Population  10,355. 
Nuevitaa;  a  coast  city  in  province  of  Puerto  Principe,     Population  4,228. 
Nuevitas,  Arrojro  de;  stream  flowing  to  nortli  coast  in  munici)ial  district  of  Nue- 

vila.",  i)roviuce  of  Puerto  Priucipe, 
Nuevo  Hayabeque,  Bio;  river  in  Habana  Province  flnwiiif;  to  south  coaat. 
Obas,  Laguna  de  laa;  lake  in  municipal  district  of  Colon,  province  of  Matanzas. 
Obiapo,  Cayo;  inlet  north  of  province  of  Pinar  del  Bio. 
Obiapo,  Cayo  del;  islet  off  north  <i>ast  of  pn>viniv  of  Katila  Clara. 
Obispo,  Puuta  del;  (loint  on  norih  coast  of  province  of  Santa  Clara. 
Ocampa,  Cayo;  JHlanii  at  mouth  of  liio  Caunao,  south  coast  of  province  of  Santa 

Clara. 
Ocboa,  Rio;  Icfl-haud  bmiich  of  Klo  Sagua  la  CliicA  in  province  of  Santa  t'lara, 

Ungtii  18  niiii-H. 
Oci^al;  village  in  »<uthern  [lart  of  province  of  .Santiago,  near  bay  of  Cuantanamo. 
Ocujal;  barrio  in  municijial  district  of  (iuantananio,  provim'e  of  Santiago.     Poputa- 

Ocujee,  Punta;  )>oint  on  south  coast  of  province  of  Santa  Clara  at  mouth  of  Rio 
Tayalmifw. 

Oeste;  Imrrio  in  tmmici|ial  district  of  Alacranes,  province  of  Matanzas.  Popula- 
tion 1,777. 

Oeste;  barrio  in  munici|)al  dititrictof  Macagua,  province  ol  Matanzas.  Population 
1,029. 

Ojo,  de  A^ua;  village  in  municipal  district  of  Cienfuegoe,  province  of  Santa  Clara, 

Ojo  de  Agrua;  town  in  western  part  of  province  of  Santiago,  municipal  distnct  uf 
Puerto  Padre. 

Ojo  de  A^ua;  barrio  in  municipal  district  of  Cienfuegos,  province  of  Santa  Clara. 
Population  493. 
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Ojo  de  As^ua;  barrio  in  municipal  district  or  Managua,  province  of  Habana. 

Ojo  de  Agua;  barrio  in  municipal  district  of  Puerto  Padre,  province  of  Santiago. 
Population  1,157. 

Ojd  de  AgUAj  Arroyo;  stream  fl(^wing  to  north  coast  in  province  of  Santa  Clara. 

Ojo  de  Agrua,  Arroyo;  stream  flowing  to  west  coast  in  municip)al  district  of  Niquero, 
Santiago  Province. 

Ojo  de  Agrua,  Loma;  hills  in  Habana  Province. 

Ojo  de  Ag^ia,  Bio;  left-hand  branch  ot  Rio  Contramaestra  in  municipal  district  of 
Jiguaniy  province  of  Santiago. 

Ojo  del  Toro,  Ensenada;  small  bay  on  south  coast  of  municipal  district  of  Niquero, 
province  of  Santiago. 

Oliva,  Loxnae  de;  hills  in  Habana  Provini^e. 

Organos,  Sierra  de  los;  range  of  mountains  running  through  the  province  of  Pinar 
del  Rio,  parallel  to  the  coasts,  with  an  average  altitude  of  2,000  feet  and  a  maxi- 
mum in  Guajaybon  of  2,500  feet. 

Oriente;  barrio  in  municipal  district  of  Puerto  Padre,  province  of  Santiago.  Popu- 
lation 2,471. 

Oma,  Punta;  point  on  west  coast  of  municipal  district  of  Manzanillo,  province 
of  Santiago. 

Omitay  Punta;  point  on  west  coast  of  municipal  district  of  Manzanillo,  Santiago 
Province. 

Ovando,  Gala  de;  cove  and  creek  on  east  coast  of  province  of  Santiago. 

Ovbb;  barrio  in  municipal  district  of  Pinar  del  Rio,  province  of  Pinar  del  Rio. 
Population  2,383. 

Pabana,  Paso;  pass  in  Sierra  del  Jol)o,  province  of  Santiago. 

Pablo;  village  in  municipal  district  of  Consolacion  del  Sur,  province  of  Pinar  del  Rio. 

Pablo;  barrio  in  muni(;ipal  district  of  Managua,  province  of  Habana. 

Pablo,  Arroyo;  stream  in  municipal  district  of  Moron,  province  of  Puerto  l*rincipe. 

Padre,  I^omas  del;  hills  in  Habana  Province. 

Padre,  Punta;  i)oint  on  north  coast  of  Puerto  Pa<lre,  province  of  Santiago. 

Padre,  Punta  del;  |Mjint  on  south  coast  of  provincre  of  Santa  Clara. 

Pl^onal,  OayoB  del;  group  of  small  islan<ls  north  of  Cayos  de  la  Tocinera,  provint* 
of  Santa  Clara. 

Palacios;  liarrio  in  nmnicii>al  district  of  Julian  Diaz,  provinct^  of  Pinar  del  Rio. 

Palados,  Punta;  i>oint  on  south  coast  of  municipal  district  of  Niquero,  Santiago 
Province. 

Palacios,  Bio  los;  outlet  of  T^aguna  Macuriges,  flowing  to  south  coast  in  province 
of  Pinar  del  Rio. 

Palenque;  village  in  miiiiicipal  district  of  Consolacion  del  Sur,  province  of  Pinar  del 
Rio. 

Palenque;  village  in  southern  part  of  municipal  <listrict  of  Alto  S<mg<),  province  of 
Santiago. 

Palenque;  Imrrio  in  inunici[»al  district  of  Alquizar,  provin(!e  of  Halmna.  Popula- 
tion 1,933. 

Palenque;  barrio  in  municipal  district  of  Alto  Songo,  province  of  Santiago.  Popu- 
lation 1,900. 

Palenque,  El;  hill  in  western  part  of  province  of  Matanzas. 

Palenquito;  village  in  municipal  district  of  Guantanamo,  province  of  Santiago. 

Palimino,  barrio  in  municipal  district  of  Ceibadel  Agua,  province  of  Habana. 

Palisadea;  barrio  in  municipal  district  of  San  Luis,  province  of  Pinar  del  Rio.  Pop- 
ulation 603. 

Palixon,  Arroyo  el;  stream  flowing  to  south  coast  in  municipal  district  of  Puerto 
Principe,  province  of  Puerto  Principe. 

Palison,  Oayo;  islet  south  of  province  of  Puerto  Prmci^, 
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Palizoa,  Estsro  del;  inlt-t  na  eouth  <»ai>t  of  province  of  ruertn  Principe. 
Palizones.  Lagnuia  de;  emHll  lakt;  nuar  south  cotut  of  pruvinoe  of  SaiitM  Clara,  in 

iiuiiiicijjii]  (liptrii't  of  Ssni.'ti  SpirittiB. 
Palm  a;  imrriu  in  tiiuuicipal  district  of  Sabanilla,  province  of  Malanzas. 
PalmB,  Arroyo;  left-haml  branch  of  Kio  Yalorae,  province  of  Santiago. 
Falma.  Arroyo;  fiaall  brancli  of  Arroyo  Ojo  de  Agua,  in  uortheni  part  oF  proviocf 

..fSaJitaaara. 
Pfkltna,  Arroyo;  tihort  left-httnO  liraiich  of  Rio  ZtkHk,  province  of  Santa  Clara. 
Palma,  Arroyo  la;  stream  in  eastern  )>urt  of  municipal  district  of  Ciego  lie  Avila. 

l)rijviiii-c  of  I'lierti)  Principe. 
'  Palma,  Cayo;  iflet  ott  north  coaat  trf  province  of  Puerto  Principe. 
Palma,  Lagiina  la;  lake  near  north  coast  in  rouniclpal  diBtriet  of  Marti,  province 

..f  Matanza^. 
Palma,  Rio  de  la;  river  in  proviuce  of  Matanzaa,  dividing  it,  for  a  distance  of  10 

miles  (roiii  its  Bourc*,  from  the  province  of  Santa  Clara.     Lcnj^h  33  miles, 
Palma  de  San  Juan;  village  in  municipal  rtislrict  of  Giiantanaino,  province  of  Son- 

tiapK 
'   Palma  de  Ban  Juan;  barrio  in  municipal  diatnct  of  Gnantanauio,  province  of  San. 

ti^o.     Population  231. 
Palma  Ficada;  barrio  in  municipal  district  of  Ceiha  del  Agua,  provinco  of  ilaliana. 
Palmar;  barrio  in  uitinicipal  distrii't  of  Guantanamo,  province  o(  SaiUittKo.     Popu- 
lation 1,165. 
Palmarito;  villa^*  in  northcni  jutrl  of  miinici[>al  district  of  Puerlu  Padre,  provini'o 

of  Santiago. 
Falmarito;   liarrio  in  miinicitml   district  of   Puerto  Padre,   province  of   Santiago. 

PnpulaUfjn  1,072. 
Palmarito,  Arroyo;  ri);lit-hand  brancli  i>f  Dnatw  River,  in  Santiaco  province. 
Palmaa  Altaa  Oaridad;  town  near  coast  in  municipal  district  of  Manzanillo,  prov- 
ince of  Santiago. 
Polmaa,  Arroyo;  sireaiii  tn  weiileni  jmrt  of  municipal  ilietrict  of  Puerto  Padre, 

Santiago  province, 
Falma  Sola;  village  in  nuiniciiml  district  of  Ceja  de  Pablo,  provint-e  of  Santa  Clara. 
Palma  Sola;  l>arrio  in  niunici)>al  district  of  Ceja  de  Pablo,  province  of  Santa  Clara. 

Population  201. 
Palma  Soriano;  municii>al  district  in  province  of  Santii^o,     Area  244  square  inilea. 

Population  12,305. 
Palma  Soriaao;  an  interitir  city  and  l)arrio  in  nmnitii>al  district  of  Palma  Soriano, 

province  of  Santia^"!.     Population  l,77ti. 
Palmillas;  inunici|>a1  <listrict  in  province  of  MatanKas.     Area  422  W|uare  miles. 

Population  7,647. 
Palmillaa;  tiiwn  in  niunicitml  district  of  I'almillas,  province  of  Matanzas. 
Palmillaa;  l>arrio  in  municiiial  district  of  Palmillas,  province  of  Matanzai<.     I'opn- 

latiun  ll.'H. 
Palmillas,  Putita;  point  on  soutli  coast  of  jirovince  of  Santa  Clara. 
Palmira;  municiiial  district  in  province  of  Santa  Clara.     Area  132  square  miltt>. 

Population  6,527. 
Palmira;  an  interior  city  of  Santa  Clam.     Population  4.519. 
Falmitae,  Arroyo;  small  stream  in  municipal  district  of  Puerto  Padre,  province  of 

Santiago. 
Falmitaa,  Arroyo;  small  stream  flowing  to  south  coast  in  municipal  district  of 

Cobre,  province  of  Santiago, 
Falo,  Pardon  del;  hills  Id  eastern  part  of  municijial  district  of  Baracoa,  province 

of  ^ntiago. 
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Palos;  barrio  in  municipal  district  of  Nueva  Paz,  province  of  Habana.     Population 

2,630. 
Palos,  Arroyo  dos;  small  branch  of  Rio  Oontramaestre  in  municipal  district  of 

Jiguani,  Santiago  Province. 
Palo  Seco,  Loma;  hill  near  south  coast  in  municipal  district  of  Trinidad,  province 

of  Santa  Clara. 
Panade  Azucar;  hill  on  northern  slope  of  Sierra  Maestra,  provmco  of  Santiago. 
Pan  de  Matanzas;  hill  in  western  part  of  province  of  Matanzas. 
Papayal,  Arroyo;  left-hand  branch  of  Rio  San  Pedro,  province  of  Puerto  Principe. 
Parroqiiia;  barrio  in  municipal  district  of  Guantanamo,  province  of  Santiago.     Popu- 
lation 1,540. 
Parroqiiia;  barrio  in  municipal  district  of  Santa  Clara,  province  of  Santa  Clara. 

Population  3,349. 
Paradas,  Arroyo;  right-hand  branch  of  Yarey  River,  in  municipal  district  of  Puerto 

Padre,  Santiago  Province. 
Paradero;  barrio  in  municipal  district  of  San  Fernando,  province  of  Santa  Clara. 

Population  1,573. 
Paradero;  barrio  in  municipal  district  of  San  Nicolas,  province  of  Habana. 
Paredes;  barrio  in  municipal  district  of  Sancti  Spiritus,  province  of  Santa  Clara. 

Population  578. 
Paredes;  village  in  municipal  district  of  Sancti  Spiritus,  province  of  Santa  Clara. 
Pasage,  Gayo;  island  north  of  province  of  Santa  Clara. 
Paaaje,  Oayo  del;  islet  north  of  province  of  Santa  Clara. 
Paao,  Sierra  de;  mountains  in  western  part  of  municipal  district  of  Guantanamo, 

province  of  Santiago. 
Pasobanco,  Punta;  point  on  south  coast  of  Santa  Clara,  municipal  district  of  San(;ti 

Spiritus. 
Paso  Oabado;  barrio  in  municipal  district  of  Quema<lo  de  Guines,  province  of  Santa 

Clara.     Population  1,288. 
Paso  Presto,  Punta;  point  on  west  coast  of  province  of  Santiago,  nmnicipal  district 

of  Bayamo. 
Paso  Heal;  village  in  municipal  district  of  Calabazar,  province  of  Santa  Clara. 
Paso  Heal;  village  in  municipal  district  of  (xuane,  province  of  IMnar  del  Rio. 
Paso  Heal;  Imrrio  in  municipal  district  of  Calabazar,  province  of  Santa  Clara.    Popu- 
lation 433. 
Paso  Heal;  barrio  in  municipal  district  of  Guane,  province  of  Pinar  del  Rio. 
Pasos,  Arroyo  los;  small  stream  in  municipal  district  of  Holguin,  province  of 

Santiago. 
Paso  Seco;  barrio  in  municipal  district  of  Matanzas,  province  of  Matanzas. 
Paso  Viejo;  village  in  municipal  district  of  Pinar  del  Rio,  province  of  Pinar  del  Rio. 
Paso  Viejo;  barrio  in  municipal  district  of  Pinar  del  Rio,  province  of  Pinar  del  Rio. 

Population  2,351. 
Pastora;  barrio  in  municipal   district  of  Santa  Clara,   province  of  Santa  Clara. 

Population  3,171. 
Patanca,  Oayo;  small  island  south  of  province  of  Santa  Clara. 
Paula;  barrio  in  municipal   district,  of   Sancti  Spiritus,  province  of  Santa  Clara. 

Population  2,066. 
Pavia,  Punta  la;  point  on  north  coast  of  province  of  Santa  Clara. 
Paz  de  los  Naranjos;  barrio  in  municipal  district  of  Caney,  province  of  Santiago. 

Population  284. 
Pedemales,  Punta;  point  on  west  coast  of  Isla  de  Pinos. 
Pedregalon,  Arroyo;  small  branch  of  Rio  Cauto  in  municipal  district  of  Holguin, 

Santiago  Province. 
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Fedre^BB,  lAnnoB;  hills  in  oiuDicipal  district  of  TriDidid,  province  of  Santit  Clara. 

Pedro  Barba;  Imrriiud  municipal  JiBtrirtof  Sancti  Spiritue,  pruvinceof  SantaCIatu. 

7elada,  Arroyo  de  la;  smaH  righlrband  branch  of  Rio  Zaza,  pro\-iiice  of  Bantn  Clitra. 

Pelada,  Loma  la;  hill  in  itiunicipal  district  of  Mantua,  province  of  Pinar  del  Rifi. 

Peladas,  IiOinaa;  hille  iu  munidpal  district  of  ^ncli  Spiritns,  province  of  Santa 
Clara. 

Tena  Blaaca;  village  iu  municJpal  district  of  Pinar  del  Rio,  province  of  Pinar  del 
Rio, 

Pena  Blasca,  Loma;  liill  in  municipal  liirtrirt  of  Pinar  del  Rio,  province  i>I  Pinar 
del  Rio. 

Fena  Brava;  bill  in  municipal  dl^triiTt  of  M&nzanillo,  province  of  Santia^. 

Fafialvar;  village  in  Habana  Province. 

Fendejeraa;  village  in  northern  part  of  province  of  Matanzas. 

Fepe  Antonio;  barrio  in  municipal  dietrict  of  Ouaaabacoa,  prijvinoe  of  Ilabana. 

Pequena,  Sierra:  ntountaine  in  nortbem  part  of  lela  de  Pinos. 

Ferdiz,  Sierra  de  la;  mountaius  in  northern  part  of  province  of  Pinar  del  Rio. 

Pereguina,  Lomaa  de;  hills  iu  Ilabana  Pro\'ince. 

Pereira,  Punta;  jraint  on  north  coast  of  Pinar  del  lUo. 

Parejil,  Bio;  river  in  Habana  Province,  flowing  to  eouth-coast  frwampH. 

Perico;  munici[>nl  district  in  province  of  Matanxa«.     A.rca  44  square  miles.     Popu- 
lation 4,449. 
.  Psrico;  an  interior  ciiy  ot  MataiiiiaK.     Population  2,436. 

'  Porico.  Norte;  barrio  i[i  municipal  district  of  Perico,  province  of  Matanzoa.     Pi-pu- 
lation  2,436. 

Parico,  Sur;  barrio  in  iiiiinicipal  diitlrict  of  Perico,  provinceol  Matanzae.     Popula- 
tion 324. 

Perico,  Viejo;  villaf^  in  nmnicipal  district  ot  Perico,  province  of  Matannui. 

Perpetua,  Punta;  point  on  south  coast  of  San  Antonio  peninsula,  pro>ince  of  Hnar 
del  Rio. 

Perrin,  Arroyo;  right-hanil  branch  of  Duaba  River,  in  province  of  Santiago. 

PeiTO,  Eatero  del;  inlet  and  creek  on  west  coaat  of  province  of  Puerto  Principe. 

Perro,  Punta  del;  point  on  west  coast  i>f  province  of  Puerto  Principe. 

PerroB,  Sierra  de  Iob;  mountains  on  the  north  coast  of  province  of  Puerto  Prin- 
cipe, in  municipal  district  of  Moron. 

Peru;  barrio  in  municipal  district  of  Jnruco,  province  of  Habana. 

Pescadorea,  Puuta;  point  on  Cayo  Sabinal,  province  of  Puerto  Principe. 

Pesquera,  Laguna;  small  lake  in  province  of  Puerto  Principe,  on  boundary  line 
between  nmnicipal  districts  of  Ciego  de  Avila  and  Moron. 

Pesquera  Nueva,  Punta;  point  on  coast  of  municipal  district  of  Gibars,  province 
of  Santiago. 

Pesquero,  Lagunadel;  lake  near  south  coast  of  provi™*  of  Piierto  Principe  and 
town  of  Guayahal. 

Ficado,  Euseoada;  small  bay  on  west  coast  of  province  of  Pinar  del  Rio. 

Picapica,  Lacuna;  small  lake  near  south  coast  in  municipal  district  of  Lob  Palacios, 
province  of  Pinar  del  Rio. 

Picbardo,  Cayo;  islan<t  norih  of  province  of  Santa  Clara. 

Piedra,  Lacuna;  lake  in  southern  jiart  of  lala  de  Pinos. 

Fiedra,  Punta  de;  point  on  west  coast  of  Isla  de  Pinos. 

Piedra,  Punta  de;  point  on  north  coast  of  Isla  de  Pinos. 

Piedra,  Funta  del;  point  on  east  coast  of  Isla  de  Pinos. 

Piedras;  village  in  muuidpal  district  of  Las  Vueltae,  northern  part  of  provinceol 
Santa  Clara. 

Piedraa;  village  in  municipal  district  of  San  Joee  de  tos  Ramos,  provin<«  o(  Matanzas. 
Piedra*;  bturio  in  municipal  districC  of  Bejucal,  province  of  Ilabaoa.    Population 
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Fiedras;  barrio  in  municipal  district  of  Bolondron,  province  of  Matanzas. 

Piedras;  barrio  in  municipal  district  of  San  Antonio  de  las  Vueltas,  province  of 
Santa  Clara.     Population  1,204. 

Piedras,  Arroyo;  left-hand  branch  of  Rio  de  las  Chambas,  in  northern  part  of 
provinces  of  Puerto  Principe  and  Santa  Clara. 

Fiedras,  Arroyo  Las;  stream  flowing  to  north  coast,  in  municipal  district  of  Neu vi- 
tas, province  of  Puerto  Principe. 

Piedras,  Arroyo;  small  branch  of  Arroyo  del  Lindero,  in  province  of  Puerto  Prin- 
cipe. 

Piedras,  Arroyo;  left-hand  branch  of  Rio  Contramaestra,  in  municipal  district  of 
Jiguani,  province  of  Santiago.     Length  20  miles. 

Piedras,  Arroyo;  short  left-hand  branch  of  Guantanamo  River,  in  municipal  dis- 
trict of  Guantanamo,  province  of  Santiago. 

Piedras,  Arroyo;  creek  flowing  to  coast,  in  western  part  of  province  of  Pinar  del  Rio. 

Piedras,  Arroyo  de;  small  left-hand  branch  of  Rio  Cuyaguateje,  in  western  part  of 
province  of  Pinar  del  Rio. 

Piedras,  Gayo;  islet  off  north  coast  of  province  of  Santa  Clara. 

Piedras,  Gayo  de;  islet  north  of  province  of  Matanzas. 

Piedras,  Bio;  left-hand  branch  of  Rio  de  la  Palma,  in  province  of  Matanzas. 

Piedras,  Punta  de;  point  on  south  coast  of  province  of  Santa  Clara. 

Piedras,  Punta  de;  point  on  south  coast  of  province  of  Pinar  del  Rio. 

Piedras,  Punta  de;  point  on  south  coast  of  San  Antonio  peninsula,  province  of 
Pinar  del  Rio. 

Piedrecilas,  Laguna;  small  lake  in  municipal  district  of  Cienfuegos,  southern  part 
of  province  of  Santa  Clara. 

P^uan;  village  in  municipal  district  of  San  Jose  de  los  Ramos,  province  of  Matanzas. 

Pila,  Arroya  de  la;  right  branch  of  Mufioz  River^  in  province  of  Puerto  Principe. 

Pilon,  Oayos  del;  islets  south  of  province  of  Puerto  Principe. 

Pilota,  Punta;  point  on  north  coast  of  province  of  Puerto  Principe. 

Pilotos;  barrio  in  municipal  district  of  Consolacion  del  Sur,  province  of  Pinar  del 
Rio.     Population  1,918. 

Pimienta,  Arroyo;  short  left-hand  branch  of  Cauto  River,  in  municipal  district  of 
Mayari,  province  of  Santiago. 

Pimiento,  Lag^una;  small  lake  in  municipal  district  of  Guane,  province  of  Pinar 
del  Rio. 

Pimpiniche,  Punta;  point  on  south  coast  of  province  of  Puerto  Principe. 

Pinal,  Guchillas  del;  hills  in  municipal  district  of  Sagua  de  Tanamo,  province  of 
Santiago. 

Pinal  Oie^o,  Punta;  point  on  west  coast  of  province  of  Pinar  del  Rio. 

Pinal  de  Yag^uas,  Lomas;  hills  in  nmnicipal  district  of  Guane,  province  of  Pinar 
del  Rio. 

Pinar,  Arroyo;  right-hand  branch  of  Duaba  River  in  Santiago  P*rovince. 

Pinar  del  Bio;  the  weHterninost  province  of  Cuba,  comprising  the  entire  breadth  of 
the  western  portion  of  the  island,  with  an  area  of  5,000  square  miles.  It  is 
traversed  by  a  mountain  range,  the  Organ  Mountains,  running  parallel  to  the 
coasts,  a  little  north  of  the  mid  line  between  them.  From  the  summit  of  this 
range  the  land  slopes  to  the  coast  line  on  either  side,  and  these  slopes,  especially 
the  southern  one,  constitute  the  finest  and  richest  tobacco  lands  of  the  island. 
The  population  of  Pinar  del  Rio  in  1899  was  173,064,  the  density  of  population 
being  35  to  the  square  mile.  The  population  is  almost  entirely  rural.  Males 
were  in  excess  of  females  to  the  extent  of  6  per  cent.  Native  whites  constituted 
67  per  cent,  colored  27  per  cent,  and  foreign-bom  6  per  cent  of  the  inhabitants. 
It  has  the  lowest  literacy  of  all  the  provinces,  persons  able  to  teaA  c»\«^JX»Jcvxi% 
only  19  per  cent  of  the  total  populatiou.  TVx©  ^TOvVaofe  \a  ^\n\^^  \»^k>  *iS^ 
municipal  diatricte. 
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Pinar  del  Bio;  municijuil  liiatriut  in  provini*  of  Knar  dfl  Rio.     Area  301  tojuaie 

rnileH.     PopuktioD  38,343. 
Pinar  del  Bio;  interior  city  Eind  tapilal  of  the  province  of  I'inar  <M  Rirt.     Popula- 

lion  «,RHO. 
Piaatillo,  Punta  dal;  point  on  west  coast  of  province  of  Pinar  del  Kio. 
Piu^anillOB,  Punta;  point  on  north  coast  of  Hal»na  Province. 
Pinillos,  Punta;  )H)int  oit  vsvet  coaat  of  provin(«  of  Santiago,  municipal  district  of 

Raj-ariio. 
Pintado,  Punta  del;  point  on  east  coast  of  province  of  Santiap). 
Piojo,  Caleta;  cove  on  south  coast  of  San  Antonio  peninsula,  province  of  Pinar  d<'J 

Rio. 
Piqjo,  Enaenada;  smatl  bay  on  south  coaat  of  municipal  di^ttrict  of  Manzanillo, 

Santiago  Province. 
Pipian;  municipal  district  in  province  of  Habana.    Ana  t>6  square  miles.     Popu- 
lation 1,101. 
Pipian;  village  in  Habana  Province. 
Placetas;   municipal  district  in  province  of  Santa  Clara.     Area  326  square  luilw- 

Populalion  11,961. 
Placetas;  an  interior  city  of  -Santa  Clara  Province.     Population  5,400. 
Plocetaa;  liarrio  in  muniripal  diHtrict  of  Placets^,  province  of  Saul£i  Clara. 
Planazo,  Punta  del;  point  on  souttt  coast  of  province  of  Santa  Clara. 
Plata,  Punta  de  la;  point  ou  north  coast  of  province  of  Santiago. 
platanal;  liarriii  in  munidpal  district  of  Idacnrigee,  province  of  Matanzoe. 
Platano;  liarrio  in  municipal  district  of  Managua,  province  of  Habonn. 
Platano,  Arroyo;  small  rightrband  branch  of  Rio  San  Pedro  in  oiuuicipal  dititrict 

of  Puerto  Principe,  province  of  I'uerto  Principe. 
Platano,  Arroyo  del;  left-liand  branch   of   Rio  Caunao  in  municipal  district  of 

Puerto  Principe,  province  of  Puerto  Principe. 
Platano,  Bio;  left-hand  branch  of  Rio  Jaibo  in  municipal  district  of  Sagua  de 

Tanamo,  province  of  Santiago. 
Playa;  barrio  in  municipal  district  of  Marianao,  province  of  Habana.     PopulutU.i 

574. 
Playa;  barrio  in  municipal  district  of  Mariel,  province  of  Pinar  del  Kio. 
Playa,  Oaleton  de  la;  cove  on  south  coast  of  province  of  Santiago. 
Flaya  Bonita;  barrio  in  municipal  district  of  Santa  Cruz  del  Sur,  province  of  Puerto 

Principe. 
Playa  del  Bincon;  village  in  Habana  Province. 
Playa  Lar^a,  Punta;  point  on  north  coas't  of  province  of  Santiago. 
Playuelaa;  barrio  in  municipal  district  of  Puerto  Padre,  province  of  Santiago. 

Population  1,038, 
Playuelaa,  Bio;  right-hand  branch  of  Rii>  Xamnjo  in  municipal  district  of  Puerto 

Padre,  Santiago  Province. 
Playuelaa,  Cayo  las;  islet  off  north  coast  of  province  of  Pinar  del  Rio. 
Plaza;  larrio  in  municipal  district  of  Jaruco,  province  of  Habana. 
Pociblos,  Punta  loa;  point  on  west  coast  of  San  Antonio  peninsula,  province  of 

Pinar  del  Rio. 
Pocitaa,  Arroyo  de  laa;  right-hand  branch  of  Rio  Calabazar  in  municipal  district 

of  Sancti  SpiritUB,  province  of  Santa  Clara. 
Pocito;  barrio  in  municipal  district  of  Marianao,  province  of  Habana.     Population 

1,660. 
Ponce,  ZiOma  de;  bill  in  Habana  Province. 
Pontezuela.  Arroyo;    right-hand    branch  of   Rio  Caunao,  province  of    Puerto 

Principe. 
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Porro,  Loma  del;  hill  in  northern  part  of  municipal  distiict  of  Nuevitas,  province 
of  Santiago. 

Portales;  village  on  river  of  same  name  in  mmiicipal  district  of  Goane,  p^rovince  of 
Pinar  del  Rio. 

Portales;  harrio  in  municipal  district  of  Guane,  province  of  Pinar  del  Rio. 

Portales,  Rio  los;  left-hand  branch  of  Rio  Cuyaguateje  in  western  part  of  prov- 
ince of  Pinar  del  Rio. 

Portillo;  town  at  mouth  of  river  of  same  name  on  south  coast  of  province  of  Santiago. 

Portillo;  barrio  in  municipal  district  of  Manzanillo,  province  of  Santiago.    Popula- 
tion, 440. 

Portillo,  Cayo;  islet  north  of  province  of  Matanzas. 

Portillo,  Puerto;  port  on  south  coast  of  municipal  district  of  Manzanillo,  province 
of  Santiago. 

Portillo,  Punta,  Ensenada,  and  Rio;  point,  small  harbor,  and  river  on  south 
coast  of  province  of  Santiago,  in  municipal  district  of  Cobre. 

Portillo,  Punta;  point  on  south  coast  of  Manzanillo,  province  of  Santiago. 

Portillo,  Rio;  river  flowing  to  south  coast  in  Santiago  Province. 

Portillo,  Sierra  del;  mountains  in  southern  part  of  municipal  district  of  Puerto 
Principe,  province  of  Puerto  Principe. 

Portier,  Rio;  a  river  of  Habana  Province,  flowing  to  north  coast. 

Potosi,  Lacuna;  small  lake  in  western  part  of  municipal  district  of  Puerto  Padre, 
province  of  Santiago. 

PotreniUo,  Boca  del;  small  bay  on  west  coast  of  province  of  Puerto  Principe. 

Potrerillo;  village  in  municipal  district  of  Gibara,  province  of  Santiago. 

Potrerillo;  village  in  municipal  district  of  San  Juan  de  las  Yeras,  province  of  Santa 
Clara. 

Potrerillo;  barrio  in  municipal  district  of  Gibara,  province  of  Santiago.    Population 
920. 

Potrerillo;  barrio  in  municipal  district  of  San  Juan  de  las  Yeras,  province  of  Santa 
Clara.    Population  741. 

Potrerillo;  barrio  and  village  in  municipal  district  of  Santo  Domingo,  province  of 
Santa  Clara. 

Potrerillo,  Pico;  mountain  peak  in  southern  part  of  province  of 'Santa  Clara,  munic- 
ipal district  of  Trinidad. 

Potrero,  Punta  del;  point  on  east  coast  of  Isla  de  Pinos. 

Poveda;  barrio  in  municipal  district  of  Bejucal,  province  of  Habana. 

Poveda,  Lacuna;  small  lake  in  municipal  district  of  San  Luis,  southern  part  of 
province  of  Pinar  del  Rio. 

Pozas,  Rio;  river  flowing  to  north  coast  in  province  of  Pinar  del  Rio. 

Po20  de  la  China;  barrio  in  municipal  district  of  Ranchuelo,  province  of  Santa 
Clara.     Population  1,101. 

PracticoB,  Punta;  point  on  north  coast  of  Puerto  Principe  Province. 

Primero  de  Martinez;  barrio  in  municipal  district  of  San  Juan  y  Martinez,  prov- 
ince of  Pinar  del  Rio. 

Providencia,  Cayo;  islet  south  of  Zapata  peninsula,  province  of  Santa  Clara. 

'Provincial;  barrio  in  municipal  district  of  Santa  Clara,  province  of  Santa  Clara. 
Population  1,195. 

Pneblo  Nuevo;  village  in  municipal  district  of  Candelaria,  province  of  Pinar  del  Rio. 

Pneblo  Nuevo;  town  in  province  of  Puerto  Principe,  near  city  of  Puerto  Principe. 

Pneblo  Nuevo;  barrio  in  municipal  district  of  Cardenas,  province  of  Matanzas. 

Pneblo  Nuevo;  barrio  in  municipal  district  of  Cruces,  province  of  Santa  Clara. 
Population  818. 

Pneblo  Nuevo;  barrio  in  municipal  district  of  Gibara,  province  of  Santiai^.    ¥<2i'<^- 
lation  826. 
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Pueblo  Nuevo;  harrio  in  municipHi  diptrirt  •>(  Pnerlo  Prinoi(»i,  provinpe  of  Piiorlo 
Principe.     Population  l,Bfi5. 

Pueblo  Nuevo;  l>arrio  in  municiiMl  dietrittt  of  San  Joee  <le  loe  Kauioa,  prDvi»t.-e  of 
MaUtiizai^.     I'opulalion  1.487. 

Pueblo  Nuevo;  bnrrio  in  municipal  liiptriiH  of  Suncii  fipiritiw,  provint*  of  Santji 
Clara. 

Pueblo  Nuevo;  barrio  in  muuiinpal  district  of  Union  ileKeyee,  provin<«nf  MUanzw. 
I'lipiiliiUon  545. 

Puent«;  liarrio  in  numtcipal  dietrict  of  Janico,  province  i<i  Habonit. 

Puante;  larrio  in  iiiuidei pal  district  of  Santa  Clara,  |)r(j\in<*of  Siintn  Clam.  Popu- 
lation 2,.'.94. 

Puentee  Oroudea;  citj  in  province  ol  Fl&bana.     Population  2,Sii3. 

Pueut«8  prandes;  Imrrio  in  municipal  distrii^t  c)f  Habann,  proviniv  n(  Ilnlmnn. 
Po].ulati(m  3,282. 

PuercaB.  Ensenoda  Laa;  Hmall  bay  on  south  coast  of  municipal  diatricl  of  Manm- 
nillo,  Santiapii  Province. 

FuercoB,  Arroyo  Los;  left-hand  branch  of  RiodeUuayaliano  in  municipal  di^lricl 
iif  <iimntaiia(iiii,  pr<ivince.  of  Santiago. 

PuereoB,  Punta  de  I.oa:  point  on  northeast  coast  of  province  of  Santiago. 

PuercOB.  Rio;  river  tlowinj^  to  north  coast  in  western  [lart  of  provini-e  of  Pinar  'tel 
Kio. 

Puerta,  Funta  de  la;  point  on  sotith  iToast  of  province  of  Santiiu^i. 

Puerta  de  la  Ouira;  Imrrin  in  iniinici|ial  diHtri(;t  of  Artemisu,  provim-i-  of  Pinar  iM 
Rio.     P.i]M]lHtL<iii  4<IH. 

Puertala  Ouira:  villagt!  in  nnmic-ipal  district  of  ArtemtBB,  province  of  Pinar  del 
Hi<^. 

Puerto  Eecondido;  harrin  in  mnnicijial  diatrii-t  of  Sanlo  Dominpi,  province  of 
Santa  Clara.     Population  741. 

Puerto  Padre;  municipal  diHtrict  in  iircivini*  of  Santiago.  Area  1,215  H(|«are  mile'. 
Population  19,1(84. 

Puerto  Padre;  a  coast  city  in  province  of  Santiaf^>.     Population  I,72fl. 

Puerto  Principe;  a  jirovinceof  C'ulm,  eiituatcil  toward  the  eastern  jiart  of  tlic  islanil, 
with  an  area  ol  10,500  Hipiare  miles.  The  cnrfatv  Ih  rolling  and  ton-anl  the 
eastern  part  teeoineM  hilly  and  broken.  Much  of  it  U  comjKMed  of  great  jduiiis 
or  Havaimas,  which  are  devoted  to  pasturage.  The  population  was  in  18fl9 
88,234,  lieing  the  smallest  of  the  six  provinces.  The  density  of  the  jtopulation 
was  only  8  to  the  square  mile.  Of  the  total  population  28  per  cent  lived  in 
towns  of  H.OOO  inhabitants  or  more.  Males  were  in  exretts  of  females  to  the 
extent  of  2  per  cent.  Ah  to  race  and"  nativity,  three-fonrths  of  the  population 
were  native  whiles,  5  per  cent  were  foreign  liom,  and  20  per  cent  were  {-oloreii, 
the  proportion  of  colored  l)eing  smaller  than  in  any  other  province.  Of  the  total 
population  38  per  cent  were  able  to  read,  the  percentage  being  greater  than  in 
any  other  province,  with  the  exception  of  Habana.  The  provini*  is  divided 
into  five  municipal  districts.     Its  capital  is  Puerto  Princii*. 

Puerto  Principe;  municii>al  district  in  province  of  Puerto  IMnclpe.  Area  4,KK> 
square  miles.     Population  53,140, 

Puerto  Principe;  an  interior  city  and  capital  of  provincdot  Puerto  Principe.  I'ojrti- 
lution  25,102. 

Puerto  Kico;  barrio  in  municipal  district  of  Candelaria,  province  of  Pinar  del  Rio. 

Puerto  Rico,  Arroyo;  right-hand  branch  i>f  Rio  Cabreras,  Santiago  Province. 

Puerto  Rico,  Punta  del;  {x>int  on  eaiit  coast  of  municipal  district  of  (libarA.  prov- 
ince of  Sautiego. 

Fanta;  barrio  in  municipal  district  of  Bolondron,  province  of  Matnnzas. 
^anta,  Loma;  bill  in  municipal  diMtricl  i>t  Jipwni,  m  SanVvagn  Province. 
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Ponta,  Iiomas  de  Oro;  hills  in  soatbem  part  of  monicipal  district  of  fiayamo,  San- 
tiago Province. 

Panta  Ale^e;  barrio  in  mnnicipal  district  of  Moron,  province  of  Puerto  Principe. 
Population  495. 

Punta  Brava;  village  in  Habana  Province. 

Punta  Brava;  barrio  in  municipal  district  of  Bauta,  province  of  Habana 

Panta  Brava;  barrio  in  municipal  district  of  Macuriges,  province  of  Matanzas. 
Population  1,508. 

Punta  de  la  Sierra;  barrio  in  municipal  district  of  Guane,  province  of  Pinar  del 
Rio. 

Punta  de  Pahnas;  village  in  municipal  district  of  Consolacion  del  Sur,  province  of 
Pinar  del  Rio. 

Punta  de  Practicos;  barrio  in  municipal  district  of  Niquero,  province  of  Santiago. 

Purgatorio,  Caleta  del;  cove  on  south  coast  of  Isla  de  Pinos. 

Purgatorio,  Punta;  point  on  west  coast  of  municipal  district  of  Niquero,  Santiago 
province. 

Purgatorio,  Punta;  point  on  north  coast  of  province  of  Pinar  del  Rio. 

Purial;  village  in  municipal  district  of  Guantanamo,  province  of  Santiago. 

Purial;  barrio  in  municipal  district  of  Esperanza,  province  of  Santa  Clara.  Popula- 
tion 915. 

Purial,  Arroyo;  right-hand  branch  of  Jauco  River  in  Santiago  Province. 

Pumio;  village  in  municipal  district  of  Holguin,  province  of  Santiago. 

Pumio;  barrio  in  municipal  district  of  Holguin,  province  of  Santiago.  Population 
980. 

PntOy  Cayo;  islet  south  of  Cayo  Romano. 

Quebra  Hacha;  village  in  municipal  district  of  (luanajay,  northern  part  of  province 
of  Pinar  del  Rio. 

QuemadaPinales;  foothills  of  the  Sierra  Maestra,  in  Santiago  province. 

Quemado;  town  in  municipal  district  of  Santa  Cruz  del  Sur,  southern  part  of 
province  of  Puerto  Principe. 

Quemado;  barrio  in  municipal  district  of  Baracoa,  province  of  Santiago.  Popula- 
tion 363. 

Quemado;  barrio  in  municipal  district  of  Puerto  Principe,  province  of  Puerto 
Principe.    Population  805. 

Quemado,  Alto  del;  hills  in  municipal  district  of  Mayan,  province  of  Santiago. 

Quemado,  Loma;  hills  in  municipal  district  of  Guantanamo,  province  of  Santiago. 

Quemado,  Punta  del;  point  on  east  coast  of  province  of  Santiago. 

Quemado  de  Guinea;  municipal  district  in  province  of  Santa  Clara.  Area  167 
square  miles.    Population  8,890. 

duemado  de  Guinea;  an  interior  city  in  province  of  Santa  Clara.  Population 
1,562. 

Quemado  de  Guinea;  barrio  in  municipal  district  of  Quemado  de  Guihes,  province 
of  Santa  Clara.    Population  3,082. 

Quemado  de  Pinedo,  Rio;  left-hand  branch  of  Rio  Cuyaguateje,  in  western  part  of 
province  of  Pinar  del  Rio. 

Quemado  Grande,  Arroyo;  small  right-hand  branch  of  Rio  Jobabo,  in  province 
of  Puerto  Principe. 

Quemado  Hilario;  barrio  in  municipal  district  of  San  Juan  de  las  Yeras,  province 
of  Santa  Clara.    Population  503. 

Quemadoa;  barrio  in  municipal  district  of  Marianao,  province  of  Habana.  Popula- 
tion 3,177. 

Quesigua,  Rio;  stream  in  northern  part  of  municipal  district  of  Baracoa,  province 
of  Santiago. 

Quibican  Rio;  river  in  Habana  Province,  flowing  to  norOi  cxme^^ 
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iuibican,  Burgidero;  anchorage  on  matb  coast  nf  proirinw  of  SSantuyiD,  munJHpal 

diMrict  f.f  Colin.'. 
auibijan.  Bio;  rJuht-hand  branch  of  Barba  River  in  Suilia^  Province. 
Auiebra  Hacba;  Imrrio  in  municip&l  dislriet  of  Mariel,  pro\-in(*o(  Pinar  del  Rio. 
AuimbambBs,  Lamas  de  las:  hilla  in  c.«ntral  part  of  province  of  Matanzas. 
Suinta;  barrio  i[i  munidpal  district  of  San  Antonio  delae  Vueltaa,  province  of  Santii 

Clara.     Population  1.422. 
auintana;  village  in  mnnicipul  district  of  GnanaJAy,  northern  part  nf  province  nl 

Pinar  del  Bio. 
Auintana;  village  in  municipal  ilistrict  of  Boque,  province  of  Matanxaa. 
auintana;  barrio  in  municiiml  district  of  Guayabat,   province  uf  Pinar  del   Hin. 

Population  662. 
auintana;  barrio  in  mnnicipal  dietrict  of  Roque,  province  of  MataoEas. 
Anintana;  barrio  in  municipal  district  of  i*an  Antonio  de  loe  Bafloe,  province  of 

Haltana.     Popnlation  705. 
Auintinal;  barrio  in  municipal  district  of  flalabano,  province  of  Mabtitia. 
auitaaol,  Cayo:  islet  oonth  of  provinc«  of  >Santa  Clam. 

auivican;  municipal  district  in  province  of  Habana.    Area  A5  6i]aare  miiea.     Pop- 
nlation 2,423. 
Auivican;  an  interior  city  in  province  of  Habana.     Popnlation  1800. 
auivican.  Iiotna;  hill  in  mxithem  part  of  province  of  Santa  Clara,  municipal  ilistricl 

of  CienfucBos, 
Kuivican,  Bio  de;  river  in  Habana  provin<«,  flnwing  to  south  coast. 
BaiBu,  Arroyo;  nbort  left-hand  branch  of  Ton  River  in  Santia^  Province. 
Elamirez;  liarrin  in  municipal  district  of  Cienfue^os.  province  of  Santa  Clara.     Pop- 

ulafifin  <iKO. 
Bamon  de  las  Taguas;  barrio  in  municipal  lUatrict  of  Santiago  de  Cuba,  province 

of  Santiago.     Population  2,3SS. 
Bamoa;  village  in  municipal  district  of  Alto  Songo,  province  of  Santit^o. 
Bamoo;  barrio  in  niunici]>al  dii^trict  of  Manila,  province  of  Haliana. 
Bamoa,  Arroyo;  stream  in  western  part  of  ii)unicipal  dii^trict  of  Puerto  Padre,  Ban- 

tiapo  Province. 
Bancho  Boyero;  village  in  Habana  Province. 

Bancho  del  Medio;  villaK^  in  northern  part  of  province  of  Matanzas. 
Bancho  del  Hedio;  barrio  in  rau[iici[)al  district  of  Maximo  tioniez,  provinct^  of 

Matanzas.     Population  701. 
Bancho  Quemado,  Punta  de;  point  on  west  coast  of  Isia  <le  Pinos. 
Bancho  Simon,  Arroyo;  branch  of  Rio  Almendaros,  in  f  laliana  I'rovince. 
Bancho  Veloz;  niuniui|)al  ilistrict  in  province  of  Santji  Clara.     Area  IGl  square 

miles.     Popnlation  7,532. 
Bancho  Veloz;  a  coast  city  in  province  of  Santa  Clara.     Population  1,514. 
Bancho  Viejo,  Lomaa  de;  hills  in  Habana  Province. 
Bancho  Viejo,  Punta  de;  point  on  east  coast  of  Isla  de  IHnos. 
Banchuelo;  municipal  district  in  provini*  of  Santa  Clara.    Area  40  square  milc^. 

Population  S.ft-iS. 
Banchuelo;  an  interior  city  in  province  of  Santa  Clara.     Population  3,019. 
Bangrel,  Bierra  del;  inotmtains  in  northern  [)art  of  province  of  Pinar  del  Rio. 
Bapado,  Cayo;  inland  we«t  of  province  of  Pinar  del  Kio. 
Bapaya,  Lagruna;   i>iiiall  lake  in  southern  part  of  province  of  Puerto  Principe, 

municipal  district  of  Santa  Cruz  del  Sur. 
Baapadura,  Arroyo  de  la;  small  left-hand  branch  of  KioToa  in  Santiago  Province. 
Baatro;  l)arrio  in  nmnicipal  district  of  Guantanamo,  province  of  Santiago.     Popula- 

tion  831. 
Satonea,  Cayo;  islet  off  nortli  coast  ot  Pinar  de\  ^w. 
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Batones,  Cayo;  islet  off  north  coast  of  province  of  Santa  Clara. 

Sayo;  barrio  in  municipal  district  of  Mariel,  province  of  Pinar  del  Rio. 

Beal,  Enaenada  el;  small  bay  on  south  coast  of  municipal  district  of  Niquero, 
Santiago  Province. 

Bealengo;  barrio  in  municipal  district  of  Jovellanos,  province  of  Matanzas.  Popu- 
lation 363. 

Hecrea;  village  in  northern  part  of  province  of  Matanzas. 

Redencion;  barrio  in  municipal  district  of  Nuevitas,  province  of  Puerto  Principe. 
Population  830. 

Bedonda,  Caleta;  cove  on  south  coast  of  municipal  district  of  Cienfuegos,  province 
of  Santa  Clara. 

Bedonda,  Lagruna;  small  lake  on  south  coast  of  province  of  Santa  Clara,  in  muni(!i- 
pal  district  of  Sancti  Spiritus. 

Bedonda,  Lacuna;  lake  in  municipal  district  of  Guane,  southern  part  of  province 
of  Pinar  del  Rio. 

Begidor,  Loxna  del;  hills  in  southern  part  of  municipal  district  of  Santa  Clara,  prov- 
ince of  Santa  Clara. 

Begla;  municipal  district  and  city  on  Hahana  Harbor,  opposite  city  of  Habana, 
province  of  Habana     Population  11,363. 

Begla,  Arroyo;  branch  of  Arroyo  Zacatecas  in  northern  part  of  province  of  Santa 
Clara. 

Beloj;  barrio  in  municipal  district  of  Aguacate,  province  of  Habana. 

Beloj;  barrio  in  municipal  district  of  Bainoa,  province  of  Habana. 

Bexnangranaguaa;  village  in  municipal  district  of  Palma  Soriano,  province  of  San- 
tiago. 

Bemanganagruaa;  barrio  in  municipal  district  of  Palma  Soriano,  province  of  San- 
tiago.   Population  1,68$. 

Bexnate;  barrio  and  village  in  municipal  district  of  San  Juan  de  los  Remedios,  prov- 
ince of  Santa  Clara. 

Bexnate,  Estero  del;  inlet  on  west  coast  of  province  of  Puerto  Principe. 

Bemate,  Bio  del;  left-hand  branch  of  Rio  Zaza,  in  northern  part  of  province  of 
Santa  Clara. 

Bemates;  village  in  municipal  district  of  Guane,  southern  part  of  province  of  Pinar 
del  Rio. 

Bemates;  barrio  in  municipal  district  of  Guane,  province  of  Pinar  del  Rio.  Popu- 
lation 3,014. 

Bemedios;  city  near  north  coast  in  province  of  Santa  Clara.     Population  6,633. 

Be8Y>al08a,  Lag^una;  lake  near  south  c^ast  of  province  of  Puerto  Princii)e,  in  muni- 
cipal district  of  Santa  Cruz  del  Sur. 

Betiro,  Sierra  del;  mountains  in  municipal  district  of  Mantua,  western  f>art  of 
province  of  Pinar  del  Rio. 

Bicaco,  Punta  del;  point  on  east  coast  of  province  of  Santiago. 

Bico,  Arroyo;  short  branch  of  Rio  Contramaestra  in  municipal  district  of  Cobre, 
province  of  Santiago. 

Biecito,  Arroyo;  right-hand  branch  of  Rio  Tana,  in  province  of  Puerto  Principe. 

Bincon;  village  in  Habana  Province. 

Bincon;  barrio  in  municipal  district  of  Santiago  de  las  Vegas,  province  of  Habana. 

Bincon,  Caleta  del;  cove  on  south  coast  of  municipal  district  of  Niquero,  Santiago 
Province. 

Binconada;  village  in  municipal  district  of  Jiguani,  province  of  Santiago. 

Binconada;  barrio  in  municipal  district  of  Jiguani,  province  of  Santiago.  Popula- 
tion 1,012. 

Bincon  de  la  Palma;  village  in  municipal  district  of  Holguin,  Santla^  Ptqn\vv$^. 
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^  Kiscoa  de  Bevilla,  Siu'^idero  del:  anchorage  on  aoutli  (Kiast  of  munidpul  district 

iif  (iVjIirH,  proviiire  uf  Siujiiaj^o. 
■    Sincon  Qrande.  Puuta  do;  point  on  north  roast  of  municipal  (iielrirt  uf  Puerto 

Principe,  province  of  Puerto  Principe. 
'    Xlio;  barrio  i[i  municipal  district  of  Sanlo  Domingo,  province  of  Santa  Clura. 
'  Bio  AbQJo,  Arroyo;  left  branch  of  Hio  Caunao  in  municipal  district  of  I'licrtn 

Principe,  province  of  Puerto  Principe. 
»   Bio  Blftnoo:  village  near  coast  in  municipsl  difltrict  of  Consobu-ion  del  Norle,  prov- 
ince of  Pinar  del  Rio. 
Bio  BlsAco;  barrio  in  municipal  district  of  Consolacion  del  Norte,  proviniw  of  Pliiar 
del  Rio. 
I    Bio  Blanco;  barrio  in  municipal  diHtrii-t  of  Macurigcs,  province  of  MaUniiw.     Pop- 
ulation 1,677. 
'    Bio  de  A7;  villa^  on  river  of  same  name  in  muuici|>al  district  of  Trinidad,  j>mvin(« 
'  of  Santa.  Clara. 

•  Bio  de  Ay;  barrio  in  ninnicipal  diMtrict  of  Trinidad,  provincv  of  t<ant<(  (Ilaro,     Pop- 
ulation 2,417. 
I    Bio  de  Fuercos;  barrio  in  municipal  district  of  Coneolacion  del  Norle.  prorino*  ul 

Pinar  del  Rio. 
'  Bio  Tea;  village  in  municipal  distiirt  of  Pinar  del  Bio,  province  of  Pinar  dirl  Rio. 
I    Bio  Pbo;  barrio  in  municipal  dislrictnf  Hnordel  Rio,  province  of  Pinar  del  Rio. 
I  Population  1,034. 

y   Ko  Frio:  barrio  in  municipal  district  of  tVil.re.  provintt' of  Santiap),     Population 
I  HOT. 

^  Bio  Hondo;   barrio  and  villa^  in  municipal   distrii-t  of  (.'nndelaria,  [>ruvinct:'  ul 

I-iiiardcl  Itiu. 
'    Bio  Hondo;  hiirrio  and  village  in  nuinicipiil  ilislrii't  of  CnnBolacion  del  Pur,  j.niv- 
ince  of  Pinar  del  Rio. 
Bio  Hondo;  Itarrio  and  village  in  municipal  district  of  San  Cristolial,  province  of 

Pinar  del  Rio. 
Bioja,  Bio  la;  rit;bt-hand  bruncb  of  Rio  Salaito,  in  niunid|iiil  district  of  Ilol)ciun, 

Santiago  Provin<%-. 
Bio  Beco;  villiige  in  municipal  (listrict  of  (iunntanamo,  pnivince  of  Santiajfo. 
Bio  Seco;  village  in  niunici[)al  diMtrii^  of  San  l.tiif.  province  cif  Pinar  del  Kio. 
BioSeco;  barrio  in  rounicijal  district  of  (inantanamo,  province  o(  Santiagcj.     Popu- 

lation  1,334. 
Bio  Beco;  barrio  in  municipal  ilistrict  of  San  Luis,  province  of  Pinar  del  Rio.     Popu- 
lation 760. 
BioSeco;  liarrio  in  municipal  district  of  San  .luan  y  Martinez,  province  of  l^nar 

del  Rio.     Population  1,920. 
Bio  Seco,  Punta;  point  on  south  coaitt  of  province  of  Santiago. 
Bio  Seco,  Surgridero;  anclionme  on  south  coast  of  jirovince  of  ^ntiago. 
Bio  Sequito;  village  in  municipal  district  of  Pinar  del  Rio,  provim^nf  Pinar  del  Ria 
Bio  Sequito;  barrio  in  municipal  di.itrict  of  Pinar  del  Rio,  province  of  Pinar  del  Rio. 

Population  4,27H, 
Bios,  Surgidero  do  Dos;  anchorageon  coast  of  municipal  districtofCobre,  southern 

(lart  of  province  of  Santiago. 
Boblor;  villas  in  inunici[ial  district  of  Consolacion  del  Sur,  province  of  Pinar  del 

Rio. 
Boblar,  Bio;  river  flowing  to  south  coast  in  province  of  Pinar  del  Rio.  _ 

Boble,  Arroyo:  Rhort  left-hand  branch  of  Rio  de  las  Caravetas  in  province  of  Puerto 

Principe. 
Soblet;  vitla^  in  nmnicipal  district  of  Cardenas,  northern  part  of  province  of 
Matanna^i. 
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Kobles,  Arroyo;  stream  in  province  of  Puerto  Principe,  flowing  to  north  coast 

Sodas;  municipal  district  in  province  of  Santa  Clara.     Area  153  square  miles. 
Population  9,562. 

Bodas;  an  interior  city  in  province  of  Santa  Clara.    Population  3,390. 

Bodrigo;  village  in  municipal  district  of  Santo  Domingo,  province  of  Santa  Clara. 

Bodrigo;  barrio  in  municipal  district  of  Santo  Domingo,  province  of  Santa  Clara. 
Population  583. 

Homano,  Oayo;  large  island  north  of  municipal  district  of  Puerto  Principe,  province 
of  Puerto  Principe. 

Bomero,  Cayo;  islet  north  of  province  of  Matanzas. 

Boxnpe«  Lomaa  de;  hills  in  western  part  of  municipal  district  of  Puerto  Padre, 
province  of  Santiago. 

Boque;  municipal  district  in  province  of  Matanzas.    Area  126  square  miles.    Popula- 
tion 4,464. 

Boque;  barrio  and  city  in  municipal  district  of  Roque,  province  of  Matanzas.    Pop- 
ulation 1,482. 

Boques,  Punta  de  los;  point  on  north  coast  of  Habana  Province. 

Bo«a,  Loxna  de  la;  hill  in  southern  part  ot  province  of  Santa  Clara,  municipal  dis- 
trict of  Sancti  Spiritus. 

Bosario;  barrio  in  municipal  district  of  Viflales,  province  of  Pinar  del  Rio.     Popu- 
lation 2,061. 

Bosario,  Caleta;  small  bay  on  south  coast  of  province  of  Santa  Clara. 

Bosario,  Bio;  right-hand  branch  of  Rio  Santo  Domingo,  in  province  of  Matanzas. 

Bosario,  Bio  del;  river  flowing  to  north  coast  in  western  part  of  province  of  Pinar 
del  Rio. 

Bosita,  Punta;  point  on  north  coast  of  province  of  Santiago. 

Bubio;  barrio  in  municipal  district  of  Guines,  province  of  Habana. 

Buta,  Bio;  small  river  on  north  coast  of  municipal  district  of  Sagua  de  Tanamo, 
province  of  Santiago. 

Buvira;  barrio  in  municipal  district  of  Jaguey  Grande,  province  of  Matanzas.     Popu- 
lation 827. 

Sabalo;  village  and  barrio  in  municipal  district  of  Guane,  province  of  Pinar  del  Rio. 

Sabana;  village  in  northeastern  part  of  municipal  district  of  Baracoa,  province  of 
Santiago. 

Sabana;  barrio  in  municipal  district  of  Baracoa,  province  of  Santiago.     Population 
654. 

Sabana;  barrio  in  municipal  district  of  Camajuani,  province  of  Santa  Clara.    Pop- 
lation  1,621. 

Sabana  de  Bobles;  barrio  in  municipal  district  of  Mad  ruga,  province  of  Habana. 

Sabana  Grande;  village  in  municipal  district  of  Ceja  de  Pablo,  province  of  Santa 
Clara. 

Sabana  Ghrande;  barrio  in  municipal  district  of  Ceja  de  Pablo,  province  of  Santa 
Clara.    Population  1,190. 

Sabanalamar,  Estero  and  Lagruna;  inlet  and  small  lake  on  south  coast  of  province 
of  Puerto  Principe. 

Sabanalamar,  Bio;  river  dividing  municipal  districts  of  Baracoa  and  Guantanamo, 
province  of  Santiago,  for  22  miles  from  southern  coast. 

Sabanalamar,  Punta;  point  on  south  coast  of  province  of  Santiago. 

Sabana  Nueva,  Lacuna;  small  lake  in  northern  part  of  province  of  Puerto  Prin- 
cipe, municipal  district  of  Puerto  Principe. 

Sabana  Bobles;  village  in  Habana  Province. 

Sabanas  Nuevas,  Lomas  de;  hills  in  northern  part  of  province  of  Santa  Clara. 

Sabaneton,  Punta;  point  on  north  coast  of  Habana  Province. 
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'  BftbaaillA;   raanicipaJ  district  in  province  o(  MaUnua.    Area  77  sqiiare  luilee. 

Population  5,205. 
BabanUla;  an  interior  dty  in  province  of  Malanzas.    Popniation  2.200. 
Sabanilla;  village  in  municipal  district  of  Alto  Songo,  prtivince  of  Ranliago. 
Babanllls;  barrio  in  municipal  diatrict  of  Baracoa,  province  of  Santiago.      i'olioU- 

tionTgO. 
BabaniUa;  barrio  in  municipal  district  of  Maximo  Oomei.  province  of  Mnljuitag. 

Population  277. 
Sabanilla;  barrio  in  municipal  district  of  Mayari,  prorliice  of  SanliagO'     Popiilaliuii 

177. 
Sftbanilla;  barrio  iii  municipal  ijietrict  of  Sabanilla.  province  of  Matancaa.     l'u|)a- 

lation  :t,T8l. 
BabaoiUa,  Putita:  point  on  south  coast  of  province  of  Santa  Clata. 
Babanilla,  Rio;  left-liand  branch  of  Uuantananio  River  In  province  of  f^antJaco. 
Sabanilla,  Bio;  river  in  northern  part  of  municipal  district  of  Baracoa,  province  of 

Santiago. 
Babica,  Loma  del;  hill  in  municipal  district  of  Pinardel  Rio,  province r>f  Pinardel 

Rio. 
Sabinal;  btirrio  in  monjdpal  district  of  Nnevitos,  province  of  Puerto  niocipe. 

Population  107. 
Sabinal,  C&jo:  lar;^  island  north  of  municipal  district'of  Nuevitaa,  province  of 

Puerto  Principe. 
Babinal,  Punta;  i>oinl  on  Cayo  Sabinal,  province  of  Puerto  Principe. 
Sacramento,  Lomaa  del;  liill«  in  Habana  Province. 
Ba^ra,  Cayo  la;  ii-Iet  north  of  prorince  of  Sania  Clara. 

Bagua;  village  in  municipal  diatrict  of  Consolacion  del  Snr.  province  of  Pinar  del  Kio. 
Bagua,  Bio;  river  in  mimicipal  district  of  Saitua  de  Tanamo,  province  of  RauUaen, 

flowing  to  north  coast. 
Sagua  de  Tanamo;  municipal  district  in  province  of  Santiago.     Area  628  square 

miles.     Population  5,796. 
Ba^ua  de  Tanamo;  city  near  north  coast  In  province  of  Santiago,  nn  Hio  Sagua. 

Population  1,252. 
Sag^ia  de  Tanamo,  Bni^dero;  anchorage  on  north  coast  of  muni'^ipal  district  of 

Sflgua  de  Tanamo,  province  of  Sanli^ro. 
Bagna  la  Cliica;  Irarrio  in  municiful  district  of  San  .\ntonio  ile  las  Vueltas.  pnjvince 

of  Santa  Clara. 
Sagua  la  Chica,  Bio;  river  in  province  of  Santa  Clara.     IIcaiIh  in  hills  in  municipal 

district  of  Ptacelas  anil  flows  north  to  si-a,     LeiiKtii  -W  miles. 
Bagua  la  Oraude;  municipal  district  in  province  of  Santa  Clara.     Area  205  i^uare 

miles.     Population  21,»42. 
Sagua  la  Qrande;  city  situated  near  coast,  on  river  of  same  name,  in  province  of 

Santa  Clara.    Population  12,728. 
Sagua  la  Grande,  Bio;  important  river  in  province  of  Santa  Clara.      Heads  in 

Sierra  de  Escambray  and  flows  to  north  coast.     I.«ni!tli  73  mikt<. 
Sal,  Cayoa  de  la;  group  of  small  islamis  simlh  of  province  of  Sania  Clara. 
Balado;  barrio  in  municipal  district  of  Santa  Isabel  de  las  I.ajas,  province  of  Santa 

Clara. 
Balado,  Arroyo;  right-hand  branch  of  Bio  River  in  Mayan  municipal  district, 

prolines  of  Santiago. 
Salado,  Arroyo;  right  branch  of  Arroyo  las  Lagunas  in  municipal  ilistrict  of  Puerto 

Padre,  province  of  Santiago. 
Balado,  Arroyo;  small  stream  in  western  part  of  municipal  district  of  Ciego  de  Avila. 

province  of  Puerto  Principe. 
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Salado,  Arroyo;  right-hand  branch  of  Rio  Zasa,  m  sonthem  part  of  province  of 

Santa  Clara. 
Salado,  Arroyo;  stream  iii  municipal  district  of  Manzanillo,  province  of  Santiago. 
SaladOy  Bio;  river  flowing  into  Oienfaegos  Bay  on  south  coast  of  province  of  Santa 

Clara. 
BaladOy  Bio;  river  flowing  to  west  coast  in  province  of  Pinar  del  Rio. 
SaladOy  Bio;  an  important  tributary  to  the  Cauto  River,  in  northern  part  of  Santiago 
Province.    Length  35  miles. 

Lca;  village  in  municipal  district  of  Camajuani,  province  of  Santa  Clara. 
Lca;  barrio  in  municipal  district  of  Camajuani,  province  of  Santa  Clara. 
Population  1,704. 
\;  village  near  north  coast  in  province  of  Matanzas. 
Bftlina,  Lagnna;  lake  in  San  Antonio  peninsula,  western  part  of  provmoe  of  Pinar 

del  Rio. 
Baliiuui,  Cayo  de;  island  off  north  coast  of  province  of  Santa  Clara. 
Balinaa,  iKuna;  hill  on  north  coast  of  municipal  district  of  Puerto  Padre,  province 

of  Santiago. 
Balinaa,  Punta;  point  on  south  coast  of  province  of  Pinar  del  Rio. 
I,  Puntaa;  points  on  north  coast  of  Isla  de  Pinoe. 
I,  Punta  de;  point  on  north  coast  of  province  of  Puerto  Principe. 
Baltadero,  Arroyo;  creek  in  northern  part  of  municipal  district  of  Sagua  de 

Tanamo,  province  of  Santiago. 
Balto;  village  in  municipal  district  of  Santa  Isabel  de  las  Lajas,  province  of  Santa 

Clara. 
Balto;  barrio  in  municipal  district  of  Santa  Isabel  de  las  Lajas,  province  of  Santa 

Clara.    Population  1,199. 
Balud;  municipal  district  in  provinc^e  of  Habana.    Area  43  square  miles.     Popula- 
tion 3,293. 
k;  village  on  north  coast  of  Santiago  Province,  municipal  district  of  Gihara. 
k;  barrio  in  municipal  district  of  Gibara,  pro\ince  of  Santiago.   Population  1 ,606. 
Punta;  point  on  coast  of  municipal  district  of  Gibara,  province  of  Santiago. 
8aiiia9  Bio;  small  river  and  harbor  on  north  coast  of  province  of  Santiago,  municipal 

district  of  Gibara. 
Samaraguacon,  Bio;  river  in  provinc^e  of  Puerto  Principe  flowing  northeast  to 

coast    Length  45  miles. 
flanabria,  Huevas  de;  hills  in  Habana  Province. 

Punta;  point  on  north  coast  of  province  of  Santiago. 
Andres;  villl^]^  in  municipal  district  of  Holguin,  province  of  Santiago. 
Andres;  village  in  municipal  district  of  Sabanilla,  province  of  Matanzas. 
Andres;  barrio  in  municipal  district  of  Alquizar,  province  of  Habana.     Popu- 
lation 293. 

Andres;  barrio  in  municipal  district  of  Consolacion  del  Norte,  province  of  Pinar 
del  Rio.    Population  671. 

Andres;  barrio  in  municipal  district  of  Ilolguin,  province  of  Santiago.    Popu- 
lation 1,181. 
8aa  Andres;  barrio  in  municipal  district  of  Placctas,  province  of  Santa  Clara. 
Ban  Andres;  barrio  in  municipal  district  of  Sancti  Spiritus,  province  of  Santa  Clara. 
Ua  Andres;  barrio  in  municipal  district  of  Tapaste,  province  of  Habana. 
Andres,  Iiomas  de;  hills  in  Habana  Province. 
Awtnwij  Bio;  river  flowing  to  north  coast  in  province  of  Matanzas. 
Awfawt^  JUiO;  left-hand  branch  of  Rio  Yaleras,  municipal  district  of  Giianta- 
namOi  province  of  Santiago.    Length  15  miles. 

de  la  Anegada;  village  in  northern  part  of  province  of 
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1  Antonio;  villain^  in  iituTiiciptil  ilirtrict  of  GoanUnamo,  province  of  Santia^. 
.  Ban  Antonio;  tiaiTio  in  niiinii'tpal  dirtrict.  o(  Santa  Maria  dtrl  Boeario,  provinov  <d 

Ban  Antonio.  Arroyo;  Btr«ain  fiowlne  to  nonb  coaat  in  monjcipsl  disQict  of  Nue- 

\ilii?,  [iroviucf  of  Puerto  Principe. 
Bon  Antonio,  Cabo;  cape  at  waAem  eitremit;  of  Sitn  Antonio  PemosolA,  pn>vinrc 

Dil'mariWl  Ki... 
Beji  Antonio,  Peninsula;  wt^If  rn  t-xten^on  of  province  of  Pinar  del  Rio- 
Ban  Antonio,  Kio;  river  i[i  Ilabana  Proviui-e,  flowing  to  A>uth  ooast. 
Ban  Antonio  de  las  Vegas;  muiiiciiial  di^rict  in  province  of  Habaim.      -Sres  U 

^ivarv  TJiiW     I'opuiiitioli  l,>i5.'>. 
Bon  Antonio  de  las  Vsgaa;  village  in  Hahana  Pniviiitv. 
Ban  Antonio  de  laa  Vueltas;  niunirii^el  iliatrirl  in  jimvinis  ol  Santa  Clara.     Ares 

2IW  wiuare  niilt^.     Population  12,832. 
Ban  Antonio  de  laa  Vueltas;  Itttrrio  in  municipal  dif>trii4  of  San  Antonio  dc  lae 

Vuplta^,  i.n.viiwif  Santa  Clara.     PopuUtion  1,336- 
Ban  Antonio  de  los  Banos;  municipal  dii^trict  id  province  of  Haliana.     Ar^a  30 

aiimre  milts.     Population  12,631, 
San  Antonio  de  loa  Banoa;  an  intf  rinr  I'ity  in  province  of  liabana.     Population 

Ban  Antonio  de  Rio  Blanco;  vilkt^  in  Habnna  Province. 

Ban  Antonio  de  Rio  Blanco  del  Norte;  harrio  in  iniinidpal  diBirict  of  Santa  Crux 

iiL-1  N"..rlf.  proviniv  ■■{  HaUns.     Population  965. 
San  Augustin;  inn n  iii  western  part  of  uinnicipal  district  of  Holftiiin,  pravince  of 

Santia^.i. 
Ban  Augustin;  barrio  in  municipal  district  of  Batabano,  province  of  llatnna. 
Ban  Augiiatiu;  liarrio  in  iDUiiicipHl  district  of  Holtniin.  province  of  Santil^o.    Pop- 
ulation 2,163. 
San  Augustin,  Arroyo:  left-hand  branch  of  Rio  Caunao,  in  municipal  district  of 

I'uerto  Prind[>e,  province  of  Puerto  Principe. 
San  Augnstin,  Arroyo;  ri(;ht-liaiii1  branch  of  Rio  Cabreras,  in   municipal   district 

of  Puerto  Padre,  Santiago  Province. 
San  Bartolome;  village  and  barrio  in  municipal  district  of  Santo  Domingo,  province 

of  Santa  Clara. 
Ban  Bartolome;  village  in  munii'i])al  ili^trict  of  Jiguani,  Santiago  Province. 
San  Bias;  village  in  iuuni<'ijial  district  of  Sail  Diego  de  Suilez,   province  of   Pinar 

del  Kio. 
Ban  Bias;  l)arrio  in  municipal  district  of  Madruga,  province  of  Habana. 
San  Blaa,  Loguna;  lake  in  niuDicipal  district  of  Marti,  province  of  Matanzas. 
San  Cayetano;  village  in  municipal  dwtrict  of  Vifmlef,  province  of  Pinar  del  Rio. 
Ban  Cayetano;  l^arrio  in  munici|>al  district  of  Vii^aleif,  province  of  Pinar  del   Rio. 

I'oinilation  2.920. 
Ban  Cristobal;  uiuiiicipal  district  iu  province  of  Pinar  del  Rio.     Area  235  square 

miles.     Popillafiou  4,2^3. 
San  Criatobal;  town  in  municipal  district  of  same  name  in  province  of  Pinar  del 

Rio. 
San  Cristobal;  barrio  in  niunicit>al  district  of  San  Cristobal,  province  of  Pinar  del 

Rio.     Population  1,996. 
San  Diego,  Bio;  river  in  nortlieru  part  of  province  of  Pinar  del  Rio,  flowing  into 

Bahia  Hondo. 
Ban  Diego  de  loa  Banos;  itmnlcipal  district  in  province  of  Pinar  del  Rio.     Ai«a 

202  square  niiles.     Population  2,41!l. 
San  Diego  de  loe  Banos;  village  iu  municipal  district  of  same  name  in  province  of 
i^'nar  del  Aio. 
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San  "Diego  del  Valle;  municipal  district  in  province  of  Santa  Clara.  Area  95 
square  miles.    Population  5,369. 

San  Diego  de  Nunez;  municipal  district  in  province  of  Pinar  del  Rio.  Area  138 
square  miles.     Population  1,137. 

San  Diego  de  Nunez;  village  in  municipal  district  of  same  name  in  province  of 
Pinar  del  Rio. 

San  Felipe;  municipal  district  in  province  of  Habana.  Area  18  square  miles. 
Population  1,915. 

San  Felipe;  city  in  province  of  Habana.     Population  1,450. 

San  Felipe,  Loma  de;  hills  in  northern  part  of  municipal  district  of  Puerto  Prin- 
cipe, province  of  Puerto  Principe. 

San  Felipe,  Rio;  river  in  province  of  Pinar  del  Rio.  Heads  in  Sierra  de  los  Organoe 
and  flows  to  south  coast  in  municipal  district  of  Consolacion  del  Sur.  Length 
35  miles. 

San  Felipe,  Rio;  river  flowing  to  south  coast  in  province  of  Pinar  del  Rio,  through 
municipal  districts  of  Pinar  del  Rio  and  San  Luis. 

San  Felipe,  Rio;  branch  of  Quivican  River  in  Habana  Province. 

San  Fernando;  municipal  district  in  province  of  Santa  Clara.  Area  67  square  miles. 
Population  6,445. 

San  Fernando;  an  interior  city  in  province  of  Santa  Clara.     Population  1,078. 

San  Fernando;  village  in  municipal  district  of  Holguin,  Santiago  Province. 

San  Fernando,  Laguna;  lake  in  municipal  district  of  Guane,  southern  part  of 
province  of  Pinar  del  Rio. 

San  Francisco;  village  in  municipal  district  of  Consolacion  del  Sur,  province  of 
Pinar  del  Rio. 

San  Francisco;  village  in  municipal  district  of  Trinidad,  province  of  Santa  Clara. 

San  Francisco;  barrio  in  municipal  district  of  Guanajay,  province  of  Pinar  del  Rio. 
Population  626. 

San  Francisco;  barrio  in  municipal  district  of  Matanzas,  province  of  Matanzas. 
Population  2M. 

San  Francisco;  barrio  in  municipal  district  of  Trinidad,  province  of  Santa  Clara. 
Population  546. 

San  Francisco,  Arroyo;  small  branch  of  Rio  Jaruco,  in  Habana  Province 

San  Francisco  de  Paula;  village  in  Habana  Province. 

San  Francisco  de  Paula;  village  in  municipal  district  of  Matanzas,  province  of 
Matanzas. 

San  Gabriel;  village  near  south  coast,  in  municipal  district  of  Julian  Diaz,  ])rovince 
of  Pinar  del  Rio. 

San  Qeronimo;  barrio  in  municipal  district  of  Puerto  Principe,  province  of  Puerto 
Principe.     Population  986. 

San  Oil;  village  in  municipal  district  of  Santa  Clara,  province  of  Santa  Clara. 

San  Oil;  barrio  in  nmnicipal  district  of  Santa  Clara,  province  of  Santa  Clara.  Popu- 
lation 3,411. 

San  Oregorio;  Ixarrio  in  municipal  district  of  Mayari,  province  of  Santiago.  Popu- 
lation 1,821. 

San  Jose;  village  in  municipal  district  of  Pinar  del  Rio,  province  of  Pinar  del  Rio. 

San  Jose;  barrio  in  municipal  district  of  Esperanza,  province  of  Santa  Clara.  Popu- 
lation 976. 

San  Jose;  barrio  in  municipal  district  of  Guanajay,  province  of  Pinar  del  Rio. 
Population  389. 

San  Jose;  barrio  in  municipal  district  of  Jovellanos,  province  of  Matanzas.  Popu- 
lation, 2,018. 

San  Jose;  barrio  in  municipal  distri<'t  of  Mantua,  province  of  Pinar  del  Rio. 
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Pinar  dttl  lUo,  pnjvitu«  of  I^iuu*  ii«l  Bio. 
Ipal  district  tit  Nucvitas,  pmv- 


D  JoBe;  barrio  id  ruiinidpal  liifltrict 
Population  2,512. 
San  Jose,  Arroyo;  Btreom  in  northern  part  (if 

ince  o(  I'lierto  Priniipe. 
Ban  Jose,  Kio;  trilmtary  to  Quiviean  River,  in  Uubtuia  I'rovinte. 
San  JoBe,  Sierra  de;  mountains  in  wtHtcm  part  of  Itila  ile  Pimw. 
S&n  Jose  de  las  Lajae;  mnrticipul  ilistrict  iii  province  of  Uabana.     Area  5fl  »)i 

mil,-^.     IVipuiiitkm  4,154. 
San  Jose  ds  las  Lajaa;  ai 
San  Jose  de  las  Samoa: 

^<qan^e  mili-B.  IVipnlat 
Baa  Jose  de  loe  Bamoa;  a 
fian  Juan;  barrii 

tioK  1,234. 

Aon  Juan;  barriu  iu  ninnicipal  dtHtrirt  of  Sagun  In  (>ninde,  provimu  nf  tjonta  Clara. 
'  Population  769. 

Ban  Jn&n;  barrio  in  manicipal  diMrirt  o!  Sail  Juan  de  laa  Yerae,  provincd  u(  Santa 

Clara.     PopuUlion  2,401. 
Ban  Juan;  iiarrio  in  municipal  district  I'f  H&alii  Duiningo.  pniviiii^u  of  Santa  t.'lara. 
Population  521. 

n  cflsteru  part  of  lata  de  Pioue. 
Q  north  coaut  of  province  of  Puerto  Principe. 
II  south  coast  uf  province  of  Puerto  I^riudpe. 
1  Peninsula  de  la  Torre,  north  coast  of  pruvilM 


crior  city  of  Ilabana. 

ii.-i|)al  district  in  pr 


n  interior  city  of  Malaiixus.     ropulatioii  2,310. 
cipal  district  of  Bayanio,  provinoi^  of  Santiago.      Popula- 


<^%-iM|^| 


n.  Juan,  Oerroa  de;  liilla  ii 
Ban  Juan,  Punta  de:  point  o. 
Ban  Juan.  Punta  de;  point  oi 
San  Juan,  Punta  de;  point  a 

t-aulio^i. 
■  flan  Juan,  Bio;  tributary  to  Quivican  River,  in  Ilabana  Province. 
Ban  Juan,  Sio;  river  flowing  to  south  coast  of  province  of  Santa  Clara. 
San  Juan,  Rio;  river  tliraitiH  to  north  coast,  in  province  of  Matan/jiH. 
San  Juan  Bautista;  villas  in  northern  part  of  province  of  Pinar  del  Rio. 
San  Juan  Bautista;  imrrii)  in  munici|iBl  district  of  Mariel,  province  of  Pinar  ilel  Rio. 
San  Juan  de  Barracones;  liarriu  in  municipal  district  of  Candetaria,  province  <if 

Pinar  del  Rio. 
San  Juan  de  Dios;  Iiarrio  iii-muniiripal  district  of  Santa  Cruz  del  Norte,  province 

of  Irlabana. 
San  Juan  de  las  Teraa;  n]unici[>al  diHtrii-t  in  provh 

square  miles.     Populatimi  -5,600. 
San  Juan  de  las  Yeras;  an  interior  city  in  province 

J,46i». 
San  Juan  del  Norte;  Iwrrio 

del  Rio. 
San  Juan  de  loe  Bemedios; 

158  s<]uare  militi.  Popula 
San  Juan  7  Hartinez;  iiuini 

square  (niles.     I'oinilatii 


inunJi'j[ial  district  in  ji 

ion  14,8:!;l 

■i|iHl  district  in  pntviii 

14,787. 


«  of  Santa  Clara.     Area  115 


ncc  o(  Santa  Clara.     Population 
of  Candelaria,  province  of  Pinar 


ivinceof  Santa  Clara.     Area 
of  Rinar  del  Rio.     Area  154 


Ban  Juan  y  Hartinez;  villap.' in  municipal  district  of  same  name,  near  soutlicrn 

coaft.  province  of  Pinar  del  Rio. 
San  Juan  7  Hartinez;  barrio  in  municipal  district  of  San  Juan  y  Martinez,  province 

of  Pinar  del  Rio.     Poimlation  2,!»70. 
San  Juan  7  Hartinez,  Bio;  river  Howini;  to  wouth  coast  in  western  part  of  province 

of  Pinar  del  Rio. 
San  Julian;  barrio  in  municipal  district  of  Guines,  province  of  Habana. 
San  Leandro;  village  in  municipal  district  of  Palma  Soriano,  province  of  Santiago. 
San  Leandro;  barrio  in  municipal  district  oi  Palma  Soriano,  province  of  Santiago. 

Population  1,003. 
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San  Lorenzo;  village  in  municipal  district  of  Holguin,  province  of  Santiago. 
San  Lorenzo;  barrio  in  municipal  district  of  Holguin,  province  of  Santiago.    Popu- 
lation 1,060. 
San  Lorenzo;  barrio  in  municipal  district  of  Santa  Cruz  del  Norte,  province  of 

Habana. 
San  Lorenzo,  Lacuna  de;  lake  in  southern  part  of  municipal  district  of  Holguin, 

pro\ince  of  Santiago. 
San  Luie;  municipal  district  in  province  of  Pinar  del  Rio.     Area  154  squan*  miles. 

Population  7,608. 
San  Luiz;  municipal  district  in  province  of  Santiago.    Area  68  square  miles.    Popula- 
tion 11,681. 
San  Luis;  an  interior  city  in  province  of  Santiago.     Population  5,059. 
San  Luiz;  barrio  in  municipal  district  of  San  Luis,  province  of  Pinar  del  Kio. 

Population  3,553. 
San  Manuel;  village  in  northeastern  part  of  municii)al  district  c>f  Puerto  Padre, 

province  of  Santiago. 
San  Manuel;  barrio  in  municipal  district  of  Puerto  Padre,  province  of  Santiiigo. 

Population  2,783. 
San  Marcos;  village  in  municipal  district  of  Santo  Domingo,  province  of  Santa 

Clara. 
San  Marcos;  barrio  in  municipal  district  «>f  Santo  Domingo,  province  of  Santa 

Clara. 
San  Marcos,  Lomas  de;  hills  in  Habana  Province. 
San  Marcos,  Rio;  river  flowing  to  north  coast  in  western  part  of  province  of  Pinar 

del  Rio. 
San  Matias;  village  in  Habana  Province. 
San  Matias;    barrio  in  municipal   district  of  Santa  Cruz  del  Norte,  pr(»vince  of 

Habana. 
San  Migruel;  village  in  municipal  district  of  CabaHas.  province  of  Pinar  del  Kio. 
San  Migruel;  village  in  municipal  district  of  (luamacaro,  province  of  Matanzas. 
Bbh  VigVLelfhsLrrio  and  village  in  municipal  district  of  Baliia  Honda,  province  of 

Pinar  del  Rio. 
SanMigruel;  barrio  in  municipal  district  of  Cabafias,  f)rovince  of  Pinar  del  Kio. 
San  Migruel;   barrio  in  municiiml   district  of  Guamacaro,  province  of   Habana. 

Population  374. 
San  Mig^uel;  barrio  in  municipal  district  of  Nuevitas,  j)rovince  of  ]*uerto  Princi[)e. 

Population  716. 
San  Mi^el,  Rio;  river  flowing  to  north  coast,  in  province  of  Pinar  del  Kio. 
San  Miguel,  Rio;  branch  of  Rio  Jaruco,  in  Habana  Province. 
San  Mi^el  del  Padron;  village  in  Habana  Province. 
San  Mi^el  del  Padron;  l)arrio  in  municipal  district  of  Guanabacoa,  province  of 

Habana. 
San  Nicolas;  village  in  Habana  Province. 
San  Nicolas;  municipal  district  in  province  of  Habana.     Area  105  s<iuan»  miles. 

Population  4,568. 
San  Nicolas;   barrio  in  municipal  district  of  Ciego  de  Avila,  province  of  Puerto 

Principe.     Population  49.S. 
San  Nicolas;  barrio  in  municipal  district  of  San  Nicola,«,  province  of  Habana. 
San  Nicolas,  Bio;  river  in  Habana  Province  flowing  to  south  coast. 
San  Pablo;  barrio  in  municipal  district  of  Consolacion  del  Sur,  i)rovince  of  Pinar 

del  Rio. 

Pedro;  village  near  south  coast,  in  nuniicii>al  district  of  Trinidad,  province  of 

8anta  Clara. 

Bull.  192—02 7 


oFadqL- 

1 


QAZETTEEB   OF   CUBA.  [BDii.g(U 

'^  Ban  Pedro,  Arroyo;  stream  nailing  nitli  Kiii  Tajacon  to  form  Tacajo  Riverin  San- 
Ban  Pedro,  Arroyo;  stream  in  n'esterit  i>ari  uf  municipal  distrin  of  Puerto  E 
province  of  Jinntiago. 
'  Ban  Pedro;  tinrrio  in  municipal  diHtTiL-t  of  Ba.iita,  province  of  Hiihaua, 
I  Ban  Padra;  barrio  in  municipal  district  of  Guinea,  province  of  Ilninrin. 
,  Ban  Pedro:  Iiarrio  in  ninnitipHl  district  of  Santa  Crus  del  Siir,  |iroviHr«  of  Puerto 
Prinripe.     Population  240. 
Ban  Pedro;  barrin  in  municipal  district  of  Ste.   Marie  del   Bnnrio,   prnvinor  of 

tfahaiis.    Population  1.285. 
Ban  Pedro;  barrio  in  municipal  district  nf  Trinidad,  [irovinci.-  ct  Santa  Clara.     Pcjp- 
I  niatioii  S92. 

Ban  Pedro,  Cerro  de;  liill  in  ct-ntral  part  of  tela  de  Fiiiua. 
'  Ban  Pedro,  Bio;  river  in  pruvince  of  Puerto  Prindiie,  miitiiripal  dletrit^  of  I'uerto 
rrinci)>e,  flMniiig  to  south  coast.     Length  BO milM. 
Ban  Pedro,  Bio  de:  river  flowing  to  iveet  eiawt  in  lela  Je  PIloh. 
San  Pedro  de  Cacocam;  Iiarrio  in  municipal  district  of  Ilolgitin.  jiroviuce  of  Snnti- 

Ban  Pedro  dc  Haniabon;  villa^p   in   municipal  district  of    Holguin.  province  of 

Ban  Pedro  Uayaboa;  villa^  in  eastern  jtart  of  provinM'  of  Malanza.s. 

Ban  Bafael,  Lomas  de;  hilli^  in  HHJiana  Provinci-. 

San  Ban)on;  hurrii<  in  municipal  district  of  Caliaflas,  prtivlnci!  of  Pinar  del  Rio. 

Ban  Bamon;  lurrio  in  muuicipa!  diiitrict  of  C«in]>echtt»la,  province  o(  8antia(;o. 

P.tl.ulati..ii:  l.RfiH. 
Ban  Bebaatian,  CuchillaB  de;  ridge  in  municii»l  dJBtrict  of  Mantun,  province  of 

I'inaidel  Rin. 
Ban  Sebastian,  Bio;  river  flowing  to  south  coast  in  western  part  of  province  of 

Knar  del  Kio. 
Ban  Tontas;   harrio  in   municipal  district  of  Viflales,   province  of  Pinar  del   Rio. 

Population  I,.">70. 
Ban  Valentin;  Imrrlu  in  niiinicipal  ili^trict  i>f  Qiii-madodi'(iuinc9,  province  of  Santa 

Clara.     Piiptilation  34:i, 
Ban  Vincente:  village  in  (uunicipal  ilistrict  of  l^iperanza,  iiro\mce  of  Santa  Clara. 
Ban  Vincente;  Iiarrio  in  municijKil  iliKtrirl  of  F^peninzn,  pro\ini-e  of  Santa  Clara, 

Population  I.IDK, 
Batt  Vincente;  liarrin  in  municipal  district  of  \  nlalt-w   province  of  Pinar  ilel   Hio. 

Population  1,937. 
Banches,  Arroyo;  stream  in  northern  part  of  tiego  de  A\ila,  province  of  I'uerto 

Princijie. 
Sancti  Spiritue;  nmniciiial  rliqtrict  In  jirovlnce  of  .Santa  Clara.     Area  1,262  square 

milcB.     PojmlBtioii  2o,7int. 
Sancti  Spiritue;  inti'rior  city  in  province  of  Santa  Clara.     Population  12,606, 
Sandoval;  town  in  municipal  district  of  Jloron,  iirovinee  of  Puerto  Prineii>e. 
Sandoval;   Iiarrio   in  niimicipal  district  of  Jloron,   province   of   Puerto   Principe. 

Population  1,028. 
Santa  Ana;  municijial  diMritI  in  provinc<-  of  ^latanzas.      Area  60  square   miles. 

Population  2,!i(i5. 
Santa  Ana;  an  interior  city  in  province  of  Matanzas.    Population  1,421. 
Santa  Ana;  Iiarrio  in  municipal  district  of  Guanajay,  province  of  Pinar  del  Rio. 

Population  765, 
Santa  Ana,  Arroyo;   right-hand  branch  of  Rio  Jabalxi,  in  province  of   Puerto 

Principi'. 
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Santa  Ana,  Arroyo;  small  left-hand  Y>ranch  of  Rio  Sevilla  in  Puerto  Principe 
Province. 

Santa  Ana,  liOmas  de;  hills  in  Hal^ana  Province. 

Santa  Ana,  Lomas  de;  hills  in  municipal  district  of  Mantua,  province  of  Pinardel 
Rio. 

Santa  Ana  de  Pastora;  village  in  municipal  district  of  Mantua,  province  of  Pinar 
del  Rio. 

Santa  Barbara;  Imrrio  in  municipal  district  of  Bejucal,  province  of  Habana. 

Santa  Barbara;  barrio  in  municipal  district  of  Jaruco,  province  of  llabana. 

Santa  Barbara;  barrio  in  municipal  district  of  Tapaate,  province  of  Haliana. 

Santa  Barbara,  Rio;  1)ranch  of  Quivican  River  in  llabana  Province. 

Santa  Barbara,  Rio;  right-hand  branch  of  Rio  Hanabana,  province  of  Matanzas. 

Santa  Brig^da,  Montes  de;  hills  in  Habana  Province. 

Santa  Catalina,  Arroyo;  right-hand  ]>ranoh  of  Rio  de  las  Caravelas,  province  of 
Puerto  Principe. 

Santa  Catalina,  Cuchillas;  hills  in  western  |)art  <')f  muni(MpaI  district  of  Baracoa, 
province  of  Santiago. 

Santa  Clara;  a  province  of  Culm,  occupying  tlu»  central  part  oi  the  island,  stretching 
from  the  north  to  the  south  coast,  with  an  area  of  9,5(>0  s(juare  miles.  The  sur- 
face is,  in  the  main,  rolling  and  undulating,  with  some  broken  hills  in  the 
southeastern  part.  The  population  in  1899  was  356,536,  the  density  of  i>opula- 
tion  V)eing  37  to  the  square  mile.  The  ur))an  population  comprises  23  per  cent 
of  the  total  population.  Males  are  in  excej«s  of  |emales  to  the  extent  of  6  iwr 
cent.  The  population  was  distribute<l  a**  to  race  and  nativity  in  the  proportion 
of  60  iK*r  cent  native  white.«,  10  \)9r  cent  foreign  born,  and  30  per  cent  colored. 
Of  the  total  jiopulation,  one-thinl  were  miable  to  read.  The  province  is  divided 
into  28  municipal  districts.  The  cajntal  and  chief  city  is  Santa  Clara,  in  the 
central  jwrtion  of  the  province. 

Santa  Clara;  nuinicipal  district  in  province  of  Santa  Clara.  Area  540  square  miles. 
Population  28,437. 

Santa  Clara;  an  interior  city  and  capital  of  the  province  of  Santa  Clara.  Often 
known  as  Villa  Clara.     Population  13,763. 

Santa  Clara;  village  in  municifml  district  of  Consolacdon  del  Sur,  province  of  Pinar 
del  Rio. 

Santa  Clara;  village  in  municipal  district  of  Holguin,  province  of  Santiago. 

Santa  Clara;  barrio  in  inunicij^al  district  of  Consolacion  del  Sur,  province  of  Pinar 
del  Rio.     Populati<^n  645. 

Santa  Clara,  Bahia;  bay  on  north  coast  of  province  of  Santa  Clara. 

Santa  Clarita;  village  in  nninicipal  district  of  Camajuani,  jirovince  of  Santa  Clara. 

Santa  .Clarita;  Mrrio  in  numicipal  district  of  Camajuani,  province  of  Santa  Clara. 
Population  1,501. 

Santa  Cruz;  village  in  municipal  district  of  Cxuantanamo,  province  of  Santiago. 

Santa  Cruz;  barrio  in  municipal  district  of  Bainoa,  province  of  Halmna. 

Santa  Cruz,  Arroyo:  right-hand  branch  of  Rio  de  las  Caravelas,  in  province  of 
Puerto  Principe. 

Santa  Cruz,  Rio;  river  in  llal>ana  province,  flowing  to  north  coast. 

Santa  Cruz  del  Norte;  municij^al  district  in  j)rovince  of  Habana.  Area  81  square 
miles.     Population  2,965. 

Santa  Cruz  del  Norte;  barrio  in  nmnicipal  district  of  Santa  Cruz  del  Norte,  jjrov- 
ince  of  Habana.     Population  934. 

Santa  Cruz  del  Sur;  numicipal  district  in  province  of  Puerto  Principe.  Area  1,162 
square  miles.     Population  6,308. 

Santa  Cruz  del  Sur;  a  coast  city  in  province  of  Puerto  Principe.    Population  1,210. 
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Santa  Crua  de  X.oa  Pino*;  viilai-f  in  umiiioipal  ilirtrict  of  tWin  Oistntml,  province 

of  Pi[iartl,-I  Rio. 
Santa  Crua  de  Loe  Pincn;  lurrin  in  iimnir'ipal  rtislrirl  n(  Sun  Crirtobal.  pruvinr« 

..i  Vinar  .M  Rio.     Population  l,;J5r. 
Santa  Fe;  L-ity  in  Isladt  Pinos,  provinrii  of  HalmiiA.     Po].iilii(ion  1,050. 
Santa  Fe;  villaee  in  «»plpm  pun  <>f  Isia  'If  Pinos. 

Santa  Pe;  village  iti  iniiiiiciial  ■listrict  of  Ceja  ik-  Pablo,  |.n>vinee  of  Santa  Clara. 
Santa  Fe:  Iwrri'i  in  niiinidiia!  riirtric:t  of  Islade  Hnos,  provinue  of  Habana.     i'opn- 

lation  1,050. 
Santa  Fe;  barrio  in  nmuicijisl  ■lislrii't  of  KanrlKi  Vel*iji,  jHTivince  of  Snntn  f'lara. 

)>o)>iil)ilion  2,W2. 
Santa  Fe;  ImrHo  iti  iimiiii-ipal  ilislri'-l  of  Vifinles,  proviinvnf  l"iniir<lol  lUo.      Popu- 

Santa  Fe.  Lomas  de;  hill?  in  ttnluum  Provitiiv. 

Santa  Fe,  Lomas  de;  hllb  in  nnrthcm  part  of  pnivtni-;?  of  Santa  ('lani. 

Santa  Fe,  Rio  de;  river  flon-in^  (ii  eawt  coast  in  Icln  dp  Pinim,     Length  10  iTii]«e. 

Soatn  Filomena;  larrio  in  miininpHl  diBtrii'l  of  Pnhna  SoriHiio,  province  nt  San- 

lirti,-.!.      Popiihilioll  'WL'. 
Banta  Oertrudis;  (own  in  northern  part  of  |.niviiin>  of  PiiiTl..  Prindpi?,  mnnidpal 

Banta  Oertrudis;  Imrrio  in  miitiicipal  .liflrict  "f  M')n)H.  pro\inc*'  of  Puerto  Prin- 

I'ilH-.     I'opiilatioii  752. 
IBantalBabel;  villafct^  in  mnniri)ial  district  u(  Maulua,  proviui«<if  Pinardd  Ri«. 

Banta  Isabel;  Imrrio  in  mnniciptil  ditrtriet  of  Mantun,  proviw^  of  PiHor  del  Rio. 
'flanta  Isabel,  Arroyo;  right-hand  brunch  of  RioCMinaft,  In  mimicijal  diOTricl  ol 
I'Mcriri  I'riiiri(H.-,  pn>vince  of  Puerto  prindpe. 

Santa  Isabel,  Ensenada:  small  hay  on  «f(!Bl  ninst  nf  pnmni>e  nfPinardei  Rl<i. 

Santa  Isabiil,  Lomas  de;  hillii  ni'iir  .■oact  in  nmnii'ipal  ilistrii-l  of  Mantno,  provi-^-'p 
of  Bnar  del  Hi-.. 

Santa  Isabel,  Bio;  river  flowinir  I"  «>'st  i'oii.«t  in  province  of  Pinar  del  Rio. 

Santa  Isabel,  de  las  Lajas;  an  inlei-ior  eity  in  proviniv  of  Santa  Clara.      Popnla- 
ti.ui  :t,04:;, 

Santa  Lucia;  harrio  in  ninnii'i[ml  dijitrirt  of  (iiharn,  provimv  of  ^ntittK"'      Popula- 
tion :i,4:Hi. 

Santa  Lucia;  Imrrio  in  timniii(ml  district  ^if  Sani'ti  S]iiritHfi,  provlni* of  i^nta  Clara. 
Po].nl:itioiL5.^4. 

Santa  Lucia,  Arroyo:  snndl  hranch  of  .\riviyo  I'alilo  in  municipal  distriel  of  Moron, 

Santa  Lucia,  Ensenada;  small  Uiy  on  northwest  coH^t  of  province  of  Pinar  clel  Kio. 
Santa  Lucia,  Bio:  rivi>r  ti'iwini;  to  north  iiuu't  in  western  part  of  province  of  llnar 

del  Ki^i. 
Santa  Lucia,  Kio;  small  river  Uowini;  to  west  c<«i»t  in  province  of  Pinar  del  Rio. 
Santa  Lucia,  Punta;  jioinl  on  northwest  i-nast  of  province  of  Pinar  del  Rio. 
Santa  Haria;  vilUjri'  i'l  mnnicipal  district  of  Holjniin,  province  of  Santiajfo. 
Santa  Uaria;  villaj.i'  in  innnii'i|ml  riistrict  of  ^[nIltna,  province  of  Pinar  del  Rio. 
Santa  Uaria;  hairio  in  nmnicijial  <listrict  of  ^lanlna,  province  of  Pinar  del  Rio. 
Santa  Maria,  Arroyo;  small  .-trviun  Howini;  to  north  coast  in  innnicipal  district  of 

llolirnid,  .-lantiiitio  Provinco. 
Santa  Maria,  Bio;  left-hand  hninch  of  Kio  Yejinas  in  province  of  Puerto  Principe. 
Santa  Maria,  Cayo;  islet  off  west  ciwiiil  iif  province  of  Puerto  Principe. 
Santa  Maria,  Hontes  de:  mountains  in  municipal  district  of  Alto  Son)i^,  province 

Banta  Maria  del  Bosario;  innnici[«l  district  in  jirovince  of  Habana.     Area  27 

Wjuare  miles.     PopnUition  -,7;iO. 
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Santa  Maria  del  Bosario;  barrio  in  municipal  district  of  Santa  Maria  del  Rosario, 
province  of  Habana. 

Santa  Monica;  village  in  municipal  district  of  same  name,  province  of  Pinar  del  Rio. 

Santa  Monica;  barrio  in  municipal  district  of  Julian  Diaz,  province  of  Pinar  del  Rio. 

Santa  Bdta;  village  in  municipal  district  of  Cobre,  province  of  Santiago. 

Santa  Bita;  Ixarrio  in  municipal  district  of  Cobre,  province  of  Santiago.  Poi)ula- 
tion  514. 

Santa  Bita;  barrio  in  municipal  district  of  Jigimni.  province  of  Santiago.  Popula- 
tion 839. 

Santa  Bita,  Montes  de;  hills  in  llabana  Province. 

Santa  Bosa;  l)arrio  in  municipal  district  of  San  Antonio  de  los  Bailos.  province  of 
Habana.    Population  457. 

Santa  Bosa;  Imrrio  in  municipal  district  of  Santa  Isalx'l  de  las  Laja.^*,  province  of 
Santa  Clara. 

Santa  Bosa,  Arroyo;  stream  flowing  to  north  coast  in  province  oi  Santa  Clara, 
municipal  district  of  Yaguajay. 

Santa  Bosa,  Bio;  river  flowing  to  coast  in  western  part  of  province  of  Pinar  del  Rio. 

Santa  Bosa  de  Agruacate;  village  in  Habana  Province. 

Santa  Bosalia;  village  and  wharf  on  north  coast  of  municipal  district  of  Gibara, 
province  of  Santiago. 

Santa  Bosalia;  l>arrio  in  numicipal  district  of  Gil>ara,  province  of  Santiago.  Pop- 
ulation 873. 

Santa  Teresa;  barrio  in  municipal  district  of  Giiane,  pn^vince  of  Pinar  del  Rio. 

Santa  Teresa,  lioma  de;  hills  on  south  coast  of  province  of  Santa  Clara,  nmnicipal 
district  of  Cienfuegos. 

Santia^;  the  easternmost  and  largest  of  the  provinces  of  Cuba,  having  an  area  of 
12,468  square  miles.  The  surface  is  mountainous  or  hilly,  in  this  respect  pre- 
senting a  sharp  contrast  to  the  i)ortions  of  the  island  farther  west.  For  a  consid- 
erable distance  the  south  coast  is  lx)rdereil  by  a  high  range  of  mountains — Sierra 
Maestra — one  peak  of  which,  Turquino,  luis  an  altitude  re])orted  to  l^e  in  excess 
•  of  8,000  feet,  with  many  other  summits  exceeding  5,000  feet.  The  interior  of 
the  province  consists  of  a  highly  dissecteil  table-land,  ranging  in  altitude  from 
1,000  to  2,000  feet  above  sea  level.  This  plateau  is  sepanite<l  from  the  southern 
range.  Sierra  Maestra,  by  the  broa<l  and  fertile  valley  of  the  Rio  Canto,  the 
laiigest  river  in  the  island.  The  populati(wi  of  Santiago  is  327,715,  and  the  num- 
ber of  inhabitants  to  the  square  mile  26.  Of  the  total  jiopulation  18  |)er  cent 
live  in  towns  and  (dties  exceeding  8,000  inhabitant*!  each.  The  sexes  are  nearly 
equal  in  numl)er.  As  to  race  and  nativity,  51  i>er  cent,  or  a  trifle  more  than  one- 
half,  are  native  whites,  and  4  per  cent  are  of  foreign  birth;  45  per  cent  are  col- 
oretl,  the  proportion  of  colored  being  greater  than  in  any  other  province.  Of 
the  total  i)opulati()n  only  27  per  cent  were  able  to  read,  the  prc>[)ortion  being 
smaller  than  in  any  other  province,  with  the  exception  of  Pinar  del  Rio.  The 
province  is  divide<l  into  li)  nnuiicipal  districts.  The  capital  is  Santiago,  situated 
upon  the  8<juthern  coast,  on  a  bay  of  the  same  name. 

Santiago;  city,  capital  of  province  of  the  same  name,  situated  at  the  head  of  San- 
tiago Harbor.    Population  43,  OIK). 

Santiago;  l>arrio  in  municii)al  district  of  Cartagena,  i)rovince  of  Santa  Clara.  Popu- 
lation 559. 

Santiago,  Arroyo;  stream  sinking  in  marsh  in  eastern  part  of  Isla  de  Pinos. 

Santiago,  Bio;  river  flowing  to  north  coiu<t  in  province  of  I*inar,del  Rio. 

Santiago  de  Cuba;  nmnicipal  district  in  province  of  Santiago.  Area  7  square  miles. 
Population  45,478. 

Santiago  de  las  Vegas;  municiiHil  district  in  ])rovince  of  Halmna.  Area  29  square 
miles.    Population  10,276. 
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Santiago  de  las  Tegas;  an  interior  dly  in  pmvinwof  Hahftiu*.     Popnlation  7,IM. 
Banto,  larri.)  iu  i]iiuiiL-i|ial  .ibtriii  of  (.^Uabaiar,  ptuvimv  of  Sanla  Clara.     Poputa- 

linn  2.ri73. 
Banto  Cristo,  Lomas  del;  bill?  in  HbImiu  I'n)r[iici-. 
Banto  Criato,  Viejo;  viWatti-  in  mimi'-ipal  district  of  CBiiilekria,  provimv  <•(  Pi««r 

Santo  Donuugo;  luiioinpal  dialrict  in  piwinc*  of  Sanw  Clam.     Ansa  291  sriuaro 

..lilt-^.     Poimlation  10,372. 
Banlo  Domiago;  interiiir  city  ill  pniviiiw  of  r?aiiu  Clam.     I'lipulaliun  2,079. 
Banto  Domingo;  iMirrto  and  ylllHfff  in  municipal  dli«lrlc't  of  Ia*  I'niacicifi,  jinivinvi^ 

..f  I'imu-I.-I  Kio. 
Banto  Domingo,  Bio;  river  flowing  lo  iiiirtli  ct»n.  in  pniviurp  of  Santiugr>. 
Banto  Domingo.  Bio;  right-hand  branch  of  Hlo  liiuiatiaiia,  in  provtnn-  n(  Matanutf . 
Banto  Pilomena;  villajrein  uiunlii|»l  dirtrictof  Palnintwrinno.  pn.vinrtMifSamiKBO. 
Banto  Tomaa;  Uirri.i  ia  uiuuieii)«]  diBtricl  of  Sanliagu  dr  rubo.  prirvlnre  of  t*jin- 

(ini:..,     r..i.i.li.li..ii  ».IXV,. 
Bao  Arriba;  vjIIhik  tu  inilniclpnl  dletrict  of  Ilolgiiin,  proiini*  of  f<iuiIiaKii- 
Sao  Arriba;  l«rrio  in  niuniiripiil  di^lriil  of  Hol^n,  provifoc  of  t^aniiogo.     Popn- 

iHti"^i  i.oso. 

Sarejr.  Arroyo;  t-lrtaiii  in  niunicipsl  iii«trirt  of  (rnanUnwao.  pro\-in«.'  of  S«ntilU|Ki, 

tiouing  inlo  IjiIh-  LjuuNrvn. 
Sebalo,  Caleta  de;  fliiiall  Imy  nn  aoutb  ■■rewl  nt  proviiiit*  of  ftinW  Clara. 
Beborucal;  l<HrHi>  in  miniiripa)  dislricl  if  6an  .\ntnnin  dc  Ion   Bafluti,  pruviniv  of 

Hiitiaiia-     I'ui"ilatioii452. 
Seborucal,  El;  liill'  in  northern  part  of  provini*  of  trnnu  Clam. 
Seboruco,  Arroyo;  ri^hl-hand  branch  of  Rio  Jamhunn  in  9«nti>^  Pmvlniv. 

Seboruco.  Montes;  nimmlain"  in  innniHpHl  di"lHi'I  of  Alln  Pon(r>i.  provinii"  of  Sun- 

tiajicj. 
Seboruco,  Punta;  jmint  nn  iinrili  ■■<»\n  iir'nimv  of  llatanai?', 
Seco,  Arroyo:  -iii;ill  >triHiii  .ml  i  nvi*  nil  north  .iKi-t  <-i  ]>ii)vi(;ii'  nf  Sanliai?'.  nmniii- 

Be CO,  Arroyo:  i-r.ik  in  MHitln  rii   [i^in    nf    iiMiiiiri|Kil    ili^trii'l    •>{  Ciiliri'.  ]in>vinc.'f  nf 

Seco,  Arroyo:  rmk  lliminu'  '"  nurrh  ma.-Ji  ■■<  imnihiiKtl  dii^triit  nt  tlikini,  prnviiin- 

Beco.  Laguna;  ^niiill   Uki.-  in   iiiuiiirijKil  distrii'l  i>f  l.'it■nfufpl^'.   pmviiu-i-  nf  Sjinta 

Beco,  Bio;  hrun.'li  ■■(  E!l.>  \a  Maj;urnu,  in  lUlmnii  IV^vin.-i'. 

Seco,  Rio;  p'liiirl  -lii-;nn  llowint;  int..   Ijik.'  .Wnilrva.  mnniHpill  <liJ^lricl  c.f  (iiiiinta- 

Secodela  Quira.  RiO;  ^ni:dl  bniiiili  .ij  Kin  T:iyiili:i.i>a  in  wnitlicni  i<iirt  n(  ]ir.i\  incT 

Segundode  Martinez;  Imrrin  in  nmiiii'i[>ai  liistrii'I  I'f  San  Jnun  y  ^Irtrtiiicz.  pr^vinfe 

<>)  ]'ii],iva.>l  Kio,     Population  . ■<!<:!. 
Seguro,  Puerto;  snmll  jinrt  on  iinrlli  I'lMist  nf  prnviiiir  of  Saiitin):o. 
Seiba;  vill;.!.'.'  in  .nuniii].a!  lii^lri.t  of  (.'a  I. a  mis.  [.n.vincc  of  PinHr  del  Rio. 

Cliir;., 

Seibabo:  vilUifr  n.^ar  li«i.l  of  Uio  S:i._.!ia  In  (irande  in  mnnifi|)al  diPtriol  of  Sania 

ClaRi.  |-r.nin,vot  Santa  Clani. 
Seibabo;  imrri..  in  iiinnici|«l  .li-lii,i  ..f  Saiiui  Clariv  provim-.-  of  Santa  Clam,      l'..].- 

Seibabo:  k.rri..  in  ninni,'ii,al  ili^iri.^t  of  Yaiiiiajay,  jirnviru'c  of  Santa  Clara.      Popii- 
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Seibabo,  Rio;  small  right-hand  branch  of  Rio  Manati  in  rannicipal  district  of 
Trinidad,  province  of  Santa  Clara. 

Semillero;  village  in  municipal  district  of  Macagua,  province  of  Matanzas. 

SexLado;  barrio  in  municipal  district  of  XueWtas,  province  of  Puerto  Principe.  Pop- 
ulation 2,687. 

Sequito,  Rio;  left-hand  branch  of  Rio  San  Sebastian,  western  part  of  province  of 
Pinar  del  Rio. 

Serones,  Punta;  point  on  south  coast  of  municipal  district  of  Guantanamo,  province 
of  Santiago. 

Berpenton,  Itorxi&s  del;  hills  in  Habana  Province. 

Berranos;  barrio  in  municipal  district  of  Guane,  province  of  Pinar  del  Rio. 

8errano8,  Rio  Las;  a  tributary  of  Rio  San  Felipe  in  western  part  of  province  of 
Pinar  del  Rio. 

Sevilla;  village  in  southern  part  of  municipal  district  of  Cobre,  province  of  Santiago. 

Bevilla;  barrio  in  municipal  district  of  Caney,  province  of  Santiagp.  Population 
661. 

Bevilla;  barrio  in  municipal  district  of  Cobre,  province  of  Santiago.  Population 
272. 

Bevilla,  Punta;  point  on  west  coast  of  municipal  district  of  Niquero,  Santiago 
Province. 

Bevilla,  Punta  de;  point  on  south  coast  of  province  of  Puerto  Principe,  near  month 
of  Sevilla  River. 

Bevilla,  Rio;  river  in  province  of  Puerto  Principe.  Heads  in  Loma  del  Sibanicu 
and  flows  south  and  southeast  to  coast.     Length  45  miles. 

Bibanacan;  barrio  in  municipal  district  of  Guira  de  Melena,  province  of  Habana. 
Population  1,186. 

Bibanicu;  town  near  hills  of  same  name  in  municipal  district  of  Puerto  Principe, 
province  of  PHierto  Princii>e. 

Bibanicu;  barrio  in  municipal  district  of  Puerto  Principe,  province  of  Puerto  Prin- 
cipe.    Population  1,763. 

Bibanicu,  Lomas  de;  hills  in  eastern  part  of  municipal  district  of  I*uerto  Principe, 
province  of  Puerto  Principe. 

Bieba,  Sierra  de  la;  mountains  in  central  part  of  Ishi  de  Pinos. 

Bierra;  barrio  in  municipal  district  of  Cienfuegos,  i)rovince  of  Santa  Clara.  Popula- 
tion 538. 

Bierra;  barrio  in  municipal  district  of  Los  Palacios,  province  of  Pinar  del  Rio. 

Bierra  de  Caballos;  barrio  in  municipal  district  of  Islade  Pinos,  provim^e  of  Habana. 

Bierra  de  Casa;  barrio  in  municipal  district  of  Isla  de  Pinos,  province  of  Habana. 

Bierra  de  Casas,  Rio  de;  stream  flowing  to  north  coast  in  Isla  de  Pinos  into  small 
bay  of  same  name. 

Sierra  Derrumbado;  barrio  in  municipal  district  of  Mantua,  province  of  Pinar  del 
Rio.     Population  757. 

Bierra  Morena;  village  near  north  coast  in  municipal  <iistrict  of  Ceja  de  Pa])lo, 
province  of  Santa  Clara. 

Sierra  Morena;  barrio  in  municipal  district  of  Ceja  de  Pablo,  province  of  Santa 
Clara.     Population  2,702. 

Sierra  Morena,  Punta  de;  point  on  north  coast  of  province  of  Santa  Clara. 

Bigua,  Surgidero  la;  anchorage  on  south  coast  of  municipal  district  of  Santiago  de 
Cuba,  Santiago  Province. 

Big^aguas;  village  in  municipal  district  of  Cardenas,  northern  part  of  pro\dnce  of 
Matanzas. 

Bigual;  barrio  in  municipal  district  of  Guantanamo,  province  of  Santiago.  Popula- 
tion 402. 

Sigoanea,  Cerro  de  la;  lull  in  western  part  of  Isla  de  Pinos. 
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Siguanea,  EnBenada  de  la;  Ijtiy  on  western  CQ»et  of  IhU  de  Pinrw. 

Siguanea,  Lag^na  la;  Inke  in  muulcjpal  district  of  Guane.  eoutfaern  part  of  profi 

iiiivnf  I'inar.k-I  Itio. 
Siguaaea.  Rio  de  la;  rivor  in  western  part  of  Isla  de  Pinos. 
Sig^as.  Punta  de;  ]H:>int  on  north  coast  of  iirovinoe  of  Santiagio. 
Sig^ias.  Rio;  i^liort  .^itivani  dowing  to  coaal  in  municipal  dislriot  of  Santi^o  de  Cobt^ 

pnivint'f  of  t^iiiliujto. 
Silencio.  Iioma  del;  liillfi  in  nianicipal  dietrict  of  Cobre,  province  of  Santiago. 
Silencio,  Punta  del;  point  ou  north  poaat  of  province  of  Santiaco. 
Silverio,  Fiinta;  poini  on  nortii  const  of  province  of  Santiago. 
Bin  Nombi  e,  Piinta;  [loini  on  MUth  coast  of  provinra  of  Pinar  del  Bio. 
Bin  Nombree.  Lomfts;  liille  in  nnrtliem  lutrt  of  province  of  Santa  Clara. 
Binu;  iMrriiiin  inmucii>al  liistrict  of  Ji^ey  Graude,  province  of  Matanza*.     PopniC 

tinn  Sit). 

Bipiabo,  Bio;  Icfl-liand  btanch  of  Rio  Mniuit.i,  province  of  Santa  Clara. 
Bitio;  liarrio    in  municipal  district   of  Boracoa,  province  of  Santiajm-     Popnlatiwi 

473, 
Sitio;  hairio  in  uiiinicipai  district  of  Palma  Soriano,  provinit;  of  Santiafto.    Popula- 
tion 1.335. 
Sitiocito;  village  in  niiinicipal  dietrict  of  Sagna  la  'irande,  provinc*  of  Santa  {Hara. 
Sitiocito;  barrio  in  municipal  district  of  Sa^ia  la  rimndp,  provin(:e  of  Santa  Clara. 

I'i)|irilati.in  1.306.  ^ 

Sitio  Cirande;  village  in  municipal  district  of  Cnlabaxar,  province  of  Santa  Clais.   ifl 
Sitio  Orande;  !>arrio  in  municipal  distnct  of  Calabawr,  proviiuv  of  Santa  ClUk.^ 

Population  5B0.  ' 

Bitio  Orande;  barrio  in  municipal  dielrirt  ot  Cifnentea,  proTinceof  Santa  Clan. 

Po(.nlation  BSO. 
Sitio  Herrero;  liarrifi  in  iniiiiicijml  diptrict   nf  San  Cristobal,  prm-ince  o(  Pinar  del 

Rio,     Population  231, 
Sitio  Nuevo;  viliaitc  in  mnnicipal  liistrict  nf  San  Picgo  del  Valle,  proviniv  of  Santa 

Clara. 
Sitio  Nuevo;  Kirri'i  in  niinii(;i[iiil  di.'lrid  of  Sun  Dicjio  del  Valle,  province  ot  Santa 

Cliim,     I'l.pulatioii  :f.vi. 
Bitio  Potrero;  harri.i  in  niuniciiwil  districl  cif  PUici'Ibp,  province  of  Santa  Clara. 
Sitio  Viejo;  villii;:c  in  iiorlln'iii   ]«rt  <4  immicipii!  district  of  Baracoa,  province  of 

Sitio  Viejo;  Iflrrin  in  inunici|>al  district  of  lianduielo,  province  of  Santa  Clara, 

Socarreno,  Arroyo;  Icfl-Iiam!  hrajicli  of  Kio  Cacuyatruln  in  municipal  district  of 

Socarreno,  Sierra  de;  uKiuntiilris  in  nortluTii  ]Kirt  of  province  of  Santiago,  near 

Socarrona,  Lomaa;  liillf  in  iiinnicipal  ilistrict  of  Mayari,  province  of  Santiago. 

Socorro;  l);irriij  ai»l  villa^-i'  in  niuniciiwl  di-triclol  AltoSongo,  provinceof  Santiago. 

Sol,  Punta  del;  pr.inl  on  nortli  cuawt  of  provini'e  of  Santiago. 

Solavento,  Punta;  ]"iint  at  eiilniiici'  of  Bahia  Mariel,  north  coast  ot  province  of 
rhiardcl  Itio. 

Soldados,  Punta  de  loo;  point  on  east  coaM  of  province  of  Santiago. 

Soledad;  villain-  in  municipal  dirtricl  of.Cartiijn'"^.  province  of  Santa  Clara. 

Soledad;  village  in  numii-i|ial  ilii'trict  of  San  llicgo  de  los  Bailos,  province  of  Pinar 
del  Kio, 

Soledad;  barrio  in  mmiicipnl  district  of  C.irtaircna,  jirovince  of  Santa  Clara.  Popu- 
lation Tti2. 

Soledad;  liarrio  in  niuiiicJiKil  district  of  Santa  Cruz  del  Sorte,  province  of  Uabana. 
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Soledad,  Arroyo  de  la;  small  stream  flowing  to  coast  in  mnnicipal  district  of  Puerto 

Principe,  province  of  Puerto  Princit)e. 
Soledad,  Rio;  branch  of  Rio  Mala  in  southern  part  of  province  of  Puerto  Principe. 
Bolis;  village  in  municipal  district  of  Cobre,  province  of  Santiago. 
Soils  Arroyo;  right-hand  branch  of  Rio  Castro,  municipal  district  of  Sagua  de 

Tanamo,  province  of  Santiago. 
Sombrero,  Cayo;  islet  off  north  coast  of  i)roWnce  of  Santa  Clara. 
Soxnaula,  Loma;  hills  in  numicipal  district  of  Cobre,  province  of  Santiago. 
Somautes,  'Loma;  hill  in   nmnicipal  district  of  Sagua  de  Tanamo,  province  of 

Santiago. 
Sorda,  Piinta  de  la;  jwint  on  wt»st  coast  of  San  Antonio  i)eniiisula,  province  of 

Pinar  del  Rio. 
Sotolongo,  Monte;  hill  in  Habana  Province. 
Sucia,  Piinta;  point  on  south  coast  of  province  of  Pinar  del  Rio. 
Siixnidero;  village  in  municipal  district  of  Guamaciiro  ,  ])rovince  of  Matanza«». 
Suxnidero;  village  in  munici]>al  district  of  Pinar  del  Rio,  province  of  Pinar  del  Rio. 
Suxnidero;  Iwirrio  in  munici{ml  district  of  GuamacJiro,  province  of  Matanzas.     Pof)- 

ulation  220. 
Suxnidero;  barrio  in  municipal  district  of  Pinar  del  Rio,  province  of  Pinar  del  Rio. 

Population  2,478. 
Siunidero,  Arroyo  del;  left-hand  branch  of  Rio  Cuyaguateje  in  western  part  of 

province  of  Pinar  del  Rio. 
Siunidero,  Valle  del;  valley  in  Sierra  de  Organos,  municipal  district  of  Pinar  del 

Rio,  i)rovince  of  Pinar  del  Rio. 
Snr;  barrio  in  municipal  di.«*trict  of  Alacranes,  pro\inceof  Matanzas.   Population  1,053. 
Snr;  barrio  in  muni(»ipal  district  of  Canasi,  province  of  Matanzas.     Population  309. 
Surgridero;  a  coa^t  city  in  province  of  Habana.     Poj>ulation  3,()83. 
Surgidero;  barrio  in  numicipal  district  of  Batabano,  province  of  Habana.     Popula- 
tion 3,oa3. 

Tabacal,  Piinta;  jwint  on  south  coast  of  municijwl  district  of  Cobre,  province  of 
Santiago. 

Tabaco,  Loma  del;  hills  near  north  coast  of  municipal  district  of  Puerto  Padre, 
province  of  Santiago. 

Tabaco,  Piinta;  jMjint  on  west  coast  of  province  of  Pinar  del  Rio. 

Tablas;  barrio  in  munici|ml  district  of  Jaruco,  province  of  Habana. 

Taci^o;  town  on  river  of  same  name  in  municipal  district  of  Holguin,  province  of 
Santiago. 

Tac^jo;  barrio  in  municipal  (listrict  of  Holguin,  province  of  Santiago.  Population 
896. 

Tacajo,  Rio;  river  in  province  of  Santiago.  Heads  in  hills  in  northern  part  of 
municipal  district  of  Holguin  and  flows  east  into  Kahia  de  Nij)e.  lx?ngth  15 
miles. 

Tacamara;  village  in  municipal  district  of  Holguin,  province  of  Santiago. 

Tacamara;  barrio  in  nmni('ii)al  district  of  Holguin,  province  of  Santiago.  Popu- 
lation 832. 

Taco,  Ensenada;  small  bay  on  north  coast  of  Banicoa,  province  of  Santiago. 

Tacre,  Rio;  river  in  southern  part  of  municipal  district  of  Banicoa,  Santiago 
Province. 

Tagruasco;  barrio  in  municipal  district  of  Sancti  Spiritus,  province  of  Santa  Clara. 

Taguasco,  Rio;  left-hand  ])raiK'h  of  Rio  Zaza,  in  municipal  district  of  Sancti  Spiri- 
tus, province  of  Santa  Cltira. 

Taguayabon;  village  in  northern  part  of  province  of  Santa  Clara,  municipal  district 
of  Las  Vueltas. 
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■kpiaj'ttbon:  turrin  in  munid|Kil  itistiHi-t  of  Saa  AnUmioAit  Ub  TnritM,  pravinre 
'■       of  Paula  nam.     Population  It  12. 

SWronea;  villagp  in  luunicipnl  iliturltl  at  Hiiar  ilel  Wo.  pro>Tt«v  ot  Piiiar  Ae\  Bio. 
^irones;  hurrio  in  niiinit-ipal  liirtrict  of  Ilnur  del  Rio,  provtnre  ot  nuar  del  BSu. 

P.jfo!»ti..n  A.im. 
T^sbaba,  Surgidero;  uiii'ht>n>p-  un  (-uaet  u(  iiiuiik^pal  ilistriri  at  Santiafn>  'If  CiiI'M, 

Santio^  Pro  v  inn". 
T&jacou,  Kio;  mhort  bnuiclt  nt  Kin  Tacajo,  In  luimidpal  'lirtrk-t  of  Holcmn,  Sanliasw 

Provinw, 
T&lanquera,  Puuta:  point  on  iinrth  vntut  at  Unliaiw  I'mviixv. 
Tana.  Punta  de;  |X>iiit  ini  wulf)  crifwt  of  pmvinw  of  Pm-rtn  I'riodpe. 
Tana.  Punta;  point  on  wtirt  OoiuXof  provlnwof  Santia«n- 
Tana,  Bio;  ri»iT  in  provinot  nf  Puerto  Prini-ipc  Huwing  to  wwilh  wart-     Leo?th  33 

Tana,  Bio:  rivrr  flowing!  to  ttoutti  I'oast  iu  iiTiivini*  of  Puerto  Principe. 

Tana,  SJo;  xnuill  rivnr  tloniiig  In  wrat  (Hiast  of  proviniM!  of  tNUitlaifii, 

Tanamo,  Boca  de;  cove  on  nortli  windl  of  municipal  dislrirl  of  Soi^ua  do  Tkmuno. 

pri)viiii'e  I'f  Suntiilpo, 
Tanamo.  Enaenada:  small  Iwy  on  nurtli  iiinst  ot  tiiimii-i|Btl  iliNtrict  •.•(  8aK<ia  4e 

TAniim^',  iT'Viiitv  <•(  rinntiann). 
CBnamo,  Punta  de:  potulon  uortlicocuilul  uiunlci]iHl  iliflrirt  '•(  Soziia  •InTanaino. 

^^untiaii/}  Provin«t. 
ftuieo:  bHrti.i  in  iiiiinldpal  district  of  Caibariitn,  provimi.'  -if  Sanin  (Inra.     I'opuln- 

lir,n  li&t. 
Tapaste:  nmnii  i;ml  diftrict  in  province  of  HatMna,     Am  SO  «i]uar«  niltcM.      Pupu- 

Tapaste;  \i[l:i'_-i'  ill  IIhIwiui  Proviiict-. 

Tapaate;  Imrrin  in  iiinniciTial  district  of  TapaiJlf,  province  of  Hahana. 

Tapaste.  Lotnaa  de:  liill!'  in  IIiUihiui  Province. 

Tarara,  Rio;  f-niiill  .^trciini  in  Halmiiii  iiri>viiiic  Hi'iiiiii;  in  norlli  coa.-t, 

Tarquino,  Punta;  I'l.ini   lui-i  i^f  }iiniiici|iiil  .li-irii  i  ■■!  Ciiliri-.  imutherii  pad  of 

Tarquino.  Surgidero;  aii.linr.ivc  ui\  cnast  nf  initniciiml  ilislrict  ••(  riil>n',  siuitliern 

Tasageras.  Rio:  river  in  iiiiuii<iiml  ili^tri.t  nf  (ulKini,  proviinT  of  ^anliiuro,  flowinn 

into  Baliia  de  Hiuu-s, 
Tayaba:  Imrrin  in  nuiiiici|i:d  .iistrin  of  Triiiidnil,  pmviiuv  of  r^antii  riani.      P()pnla- 

Tayaba.  Rio:  river  lli.«iii[;  ti.>.>iiili  ci.a^l  in  innnici pal  district  of  Trinidad,  province 

Tayabacoa.  Bio;  river  flip«  ins;  toMmili  ci>a?i  iiiiiiiiiiicipnl  dbtrict  of  Sjincli  Spiriiiis". 

Toneria;  villajre  in  iiiunici(«il  distrin  of  (inane,  piovimv  of  Pinur  del  Rio. 
Teneria;  Kirrio  in  innnii'i]ial  clisirict  of  (iimne,  province  of  Pinar  del  Rio. 
Teneria,  Arroyo;  >hi'rt  l>ianch  of  Kin  Sjdado.  in  uei'tern  [uirt  of  province  of  Pinar 

.Id  itio. 
Terry;  Ir.irrio  in  iiinnici|ial  district  of  Santa  IsaKO  <le  las  fjijas,  proviin-o  ot  Santa 

TeBico,  Eneenada  de;  cn^'-k  iind  inlet  on  nortli  coajl  of  province  of  Sanln  Clara, 

Teeoro,  Laguna  del;  lake  in  CieiiaL'a  Ziii^ia.  iirovimv  of  Simla  Clara. 
Tetas  Pujaron;  hill;^  in  south  cast  cm  ]iiirt  of  immicipal  district  of  Baracoa,  province 
of  Santiago. 


OAHHriT.J  OAZETrBEB   OF   CUBA.  107 

Tetuan;  barrio  in  municipal  district  of  San  Juan  do  las  Remedios,  province  of  Santa 
Clara.     Population  294. 

Ti  Arriba;  village  in  municipal  district  of  Alto  Songo,  province  of  Santiago. 

Ti  Arriba;  barrio  in  municipal  district  of  Alto  Songo,  province  of  Santiago.  Popu- 
lation 2,016. 

Tibisial;  barrio  in  municipal  district  of  Placetas,  province  of  Santa  Clara. 

Tiburcio,  Piinta;  point  on  south  coast  of  municipal  district  of  Manzanillo,  Santiago 
Province. 

Tibijal,  Piinta;  point  on  south  coast  of  province  of  Santiago,  nmnicipal  district  of 
Cobre. 

Tiguabo;  village  in  municipal  district  of  Guantanamo,  province  of  Santiago. 

Tigruabos;  barrio  in  municipal  district  of  Guantanamo,  province  of  Santiago.  Fo\>- 
ulation  1,«538. 

Tinas,*  Arroyo  de  las;  stream  rising  in  interior  of  Ishi  de  Pinos  and  sinking  in 
marsh  in  southern  part. 

Tintorera,  Punta  la;  point  on  south  coast  of  province  of  Santiago. 

Tiolgnacio,  Paso;  pas^ri  in  Sierra  del  Jobo,  province  of  Santiago. 

Tio  Pedro,  Ensenada  de;  small  l>ay  on  north  coast  of  province  of  Puerto  Princij^e. 

Tirado;  village  in  municij)al  district  of  San  Luis,  province  of  Pinar  del  Rio. 

Tirado;  barrio  in  municipal  district  of  Sim  Luis,  province  of  Pinar  del  Rio.  Popu- 
lation 648. 

Toa;  village  on  Toa  River  in  southwestern  part  of  municipal  district  of  Baracoa, 
province  of  Santiago. 

Toa,  Cuchillas  de;  hills  in  nmnicipal  district  of  Baracoa,  province  of  Santiago. 

Toa,  Rio;  river  in  province  of  Santiago.  Heads  in  western  part  of  municipal  dis- 
trict of  Baracoa  an<l  flows  noutheast  and  northeast  to  coast  near  city  of  Baracoa. 
Length  65  miles. 

Toar;  barrio  in  nmnicipal  district  of  Baracoa,  province  of  Santiago. 

Tocinera,  Cayos  de  la;  group  of  islands  north  of  province  of  Santa  Clara,  belong- 
ing to  municipal  <listrict  of  Calahazar. 

Tolete,  Punta;  j)oint  on  north  coast  of  San  Antonio  peninsula,  province  of  Pinar 
del  Rio. 

Tplete,  Punta;  point  on  south  coast  of  i)r<)vince  of  Santa  (^lara. 

Tollosa,  Punta;  point  on  north  coast  of  province  of  Santa  Clara. 

Tolo,  -Bio;  river  in  municipal  district  of  Sagua  de  Tanamo,  province  of  Santiago. 

Tomales,  Ensenada  los;  small  bay  on  north  coast  of  municipal  district  of  Holguin, 
Santiago  Province. 

Tomegrnin;  barrio  in  municipal  district  of  Rihjuc,  province  of  Matanzas. 

Toro;  barrio  in  municipal  district  of  Los  Palacios,  province  of  Pinar  del  Rio. 

Toro,  Arroyo;  left-hand  branch  of  ^layari  River  in  Santiago  Province. 

Toro,  Caleta  del;  small  Uiy  on  south  coast  of  province  of  Santa  Clara. 

Toro,  Loma  del;  hill  in  southern  part  of  municipal  district  of  Cobre,  province  of 
Santiago. 

Torre,  Peninsula  de  la;  peninsula  on  north  coast  of  jirovince  of  Santiago  between 
Bahia  de  Nipe  and  ocean. 

Tortugilla,  Punta;  point  on  south  coast  of  province  of  Santiago. 

Tramajos;  barrio  in  munici])al  district  of  Macuriges,  province  of  Matanzas.  Popu- 
lation 404. 

Tranquilidad;  barrio  in  municipal  district  of  Manzanillo,  prcnince  of  Santiago. 
Population  834. 

Tres  Ciebas;  village  in  northern  part  of  province  of  Matanzas. 

Triana,  Lomas  de;  hills  in  northern  part  of  province  of  ^latanzas. 

Trilladeras,  Arroyo;  left-hand  branch  of  Rio  Jatibonico,  in  municipal  district  of 
Moron,  province  of  Puerto  Princijie, 
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Tiinidftd;  municipal  diatriL-t  in  province  ot  Santa  Claia-     Area  S2S  eqoare  mitet. 

Populatiun  24.271. 
Trmidad;  dty  nrar  coast  in  province  of  Santa  Clara.    Population  11,120. 
Trinidad:  1>arrii>  in  iniinicipal  district  of  Gnane.  province  of  Pinar  del  Itio. 
Trinidad;  l>iirriii  in  iimiiicijMil  ilislrirt  of  Jaruro,  province  ot  Hahana. 
Trinidad;  (nirriii  in   iiiuiiifiiMil  dirtrici  of  Santi^o  de  Cuba,  proviiice  of  Santiago. 

Triate,  Cayo;  i-l^-t  Ji^nli  "f  iiroviiuv  .if  SanU  Clara. 

Triunto,  Loma  de;  hill  in  Ilalmiia  Province. 

TrujiUo,  Punta;  jKijiit  nil  north  cuaiil  iif  jirovinn.'  of  Santa  Clara, 

Tuerto,  Pico;  |w;ik  In  wwlcrn  [iiirl  nf  niiiiiii'i|>al  district  ol  Sancti  Spiritu*,  pronnre 

Xuinuco.  Rio;  ridit-luind  liranch  nf  Gio  Zaza,  in  province  n[  Santa  Clara,  h«a<iin^ 
ill  hilU  ill  «i'fli-ni  jKirt  of  tiiiiniciiial  district  of  Sancti  !*piritnf.     Length  30 in ilc:^, 

Tulipan;  lilljii;--  in  llaluuui  IVivimv.  !iuburl>iif  Hatiana. 

Tumba;  \ilUui'  in  llalnina  Prot'inii?. 

Tumba  Cuatroi  village  in  Habana  Province. 

Xumbadera:  villa^^ou  north  coast  of  provinceof  PinardelBio,  in  municipal  district 
■  .tSan  Di.v"  de  Nunez. 

Tumbadera;  liitrrin  in  niMnicipal  district  of  .\lqniEar,  province  of  Habana.  Popu' 
l:iiji.n  i.:!10, 

Tumbadero;  Imnin  in  Tiinnici]iii1  district  of  Uuira  de  Melena,  provlntH?  of  Habana. 

Tutnba  la  OUa.  Cayoe;  i;i'oU)>  of  i^iuhII  icland^  north  of  province  of  Santa  Clara, 
Tuua,  Laguna  la;  -moll   Uki-  in  southern  part  of  municipal  district  of   Holmiin. 

Tuna,  Punta  de  la;  jioini  on  -out hern  coast  ot  province  of  Piierto  Prini'i]";,  luuiiii.'- 

Tuna,  Punta:  iioitit  on  -'oulli  i-'>a!!'l  of  iiroviuce  of  Santa  Clara,  at  mouth  of  Rio 

Tunal.  Punta;  ]">ini  nii  -ontli  nkTst  of   municipal   district   of   Moron,   jirovince  ol 

Tunas;  liarrlo  in  ninnici]Kil  ili^lricl  ui  Puerto  Padre,  jirovince  of  Santiago.     Popiils- 

Tunas  de  Zaza:  \  illai-'e  on  -ouih  coast  of  province  of  Santa  Clara,  at  mouth  of  Rio 

Tunas  de  Zaza;  l>:irrio  in  ninniciiul  disiricl  of   Sancli  ^piritus.  province  of   Santa 

flam.     l'i.|inlatioii  1.014. 
Turig'uano,  Isla  de;  islaml  close  to  north  coast  ot  province  of  Puerto  PrinciiK.'. 
Turquina,  Bio;  river  in  (he  southern  part  of  province  of  Santiago.     Ki»e»>  in  Sierra 

Turquino.  Arroyo;  simill  branch  of   Kiii  Tnrijuina,  near  »>oath  roast  of   Santiago 

Turquino.  Pico;  peak  in  southern  part  of  province  of  Santiafco,  reaching  an  <?leva- 
lioh  oj  ,s.;ijo  feel,     Jliiilu'si  [loint  in  Sierra  Mae^tra  and  in  Cuba. 

Ubero.  Punta.  (Kiiiit  on  north  i-.Nist  of  iirovincenf  I'iiiardel  liio. 

Ubero,  Punta  delj  |)i>inl  on  north  coast  of  municipal  district  of  Holituin,  Santiago 
Province. 

'Uberos,  Baliia  de  laa;  small  bay  on  coast  of  mnniripal  dietrici  of  Holgtiin.  north- 
ern part  of  Santiago  Province. 

17bero8.  Punta;  point  at  entrani-e  of  Bahiii  Ilondn.  on  north  coast  of  provinceof 
Pinar  del  Rio. 

Ugao,  Bio  de:  river  in  soathem  part  ot  tuuiiiclpal  district  ot  Sagua  de  Tanamo, 
province  of  Santiago.     Length  20  inilee. 
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TJllao,  Rio;  left-hand  branch  of  Rio  Ouaniiuican,  provini^e  of  Santiago. 

Unas;  village  in  municipal  district  of  Holguin,  Santiago  Provintte. 

Unas;  barrio  in  municipal  district  of  Holguin,  province  of  Santiago.     Population 

1,324. 
Unimazo,  Rio;  left-hand  branch  of  Rio  Manati,  ])rovince  of  Santa  Clara. 
Unioa,  Punta;  point  on  north  coast  of  island  at  junction  of  provinces  of  Matanzas 

and  Santa  Clara. 
Union  de  Heyes;  municipal  district  in  province  of  Matanzas.     Area  36  squan^  miles. 

Population  5,226. 
Uvas,  Cayos  de  las;  islets  north  of  province  of  Pinar  del  Rio. 
Vaca,  Arroyo  de  la;  left-hand  branch  of  Rio  Cascorro,  i)rovince  of  Puerto  Principe. 
Vaca,  Cayo;  islet  north  of  province  of  Santa  Clara. 
Vacabos,  Punta;  point  on  south  coast  of  province  of  Santiago.     < 
Vacia  Botizas,  Punta;  i)oint  on  south  coast  of  Habana  Pro\nnce. 
Valle;  barrio  in  munici})al  district  of  San  Antonio  tie  los  Bailos,  province  of  Habana. 

Population  167. 
Valle,  Lomas  del;  hills  in  Habana  Province. 

Valle,  Bio  del;  small  river  flowing  to  south  coast  in  province  of  IMnar  del  Rio. 
Vaquero,  Surgldero  de;  anchorage  on  southeast  coavt  of  province  of  Santiago. 
Varadero;  barrio  in  municipal  district  of  Cardena«,  j)rovince  of  Matanzas.     Popula- 
tion 1,029. 
Varas,  Ensenada  de  las;  small  bay  on  north  coa^t  of  provintv  of  Santa  Clara, 

municipal  district  of  San  Juan  de  los  Reme<lios. 
Vedado;  barrio  in  municii>al  district  of  Puerto  Padn»,  j>rovince  of  Santiago.     Popu- 
lation 1,200. 
Veg^  Alta;  barrio  in  nnmicii)al  <iistrict  of  San  Antonio  de  las  Vueltas,  province  of 

Santa  Clara.     Population  1,140. 
Yega  Alta;  village  in  numicipal  <iistrict  of  Santa  Clara,  province  of  Santa  C'lani. 
Vegra,  Arroyo;  small  strt^m  on  south  coast  of  municipal  district  of  Guantanamo, 

province  of  Santiago. 
Veg^as;  Iwrrio  in  municii^il  <listrict  of  Nueva  Paz,  provina*  of  Hal)ana.     PojHilation 

1,608. 
Vegas  Nuevas;  Iwirrio  in  municipal  <listrict  (►f  Consolacion  del  Norte,  province  of 

Pinar  del  Rio.     Population  944. 
Vegnita;  barrio  in  municipal  district  of  Baracoa,  province  of  Santiago.     Population 

541. 
Vegnita;  barrio  in  numicipal  <listrict  of  Bayamo,  province  of  Santiago.     Population 

3,784. 
Veguitas;  town   in    western   part  of  nmnicipal   district  of  Bayamo,  i)rovince  of 

Santiago. 
Vela,  Arroyo  la;  short  left-han<l  branch  of  Rio  Toa,  in  Santiago  Province. 
Vela,  Cayo  la;  islet  north  of  province  of  Santa  Clara,  nmnicipal  district  of  Cala- 

bazar. 
Vela,  Sierra  la;  mountains   in   municipal   district    of    Guantanamo,    i)rovinre   of 

Santiago. 
Velasco;  barrio  in  municipal  district  of  Holguin,  i»rovince  of  Santiago.     Populaticm 

1,777. 
Veliz;  barrio  in  municipal  district  of  Nicpiero,  province  of  Santiago.     Population  580. 
Ventas;  barrio  in  municipal  district  of  Jiguani,  province  of  Santiago.     Population 

1,225. 
Ventura,  Punta;  point  on  south  c<»ast  of  Habana  Province. 
Venturilla;  village  in  municipal  district  of  (\ievitiis,  province  of  Matanzas. 
Venturilla;  barrio  in  municipal  district  of  Cuevitas,  i)rovince  of  Matanzas.     Popu- 
lation 1,667. 
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V«reda.  ITueva:  an  interior  cilj'  iu  pn>vin(«  of  Hftbaua.     Population  2,U6. 

Tereda.  Nustb;  iKiiniripal  district  ia  pn)vinr«  of  Habona.     Area  14  aqnare  miles. 

Popiiblioii  2,416. 
,^erde.  Bio:  river  flowing  lo  wist  enaet  in  Bouthweetcra  port  of  pravinc:e  of  Pinst 
,         .U-1  Ri.,. 
'  "Vffrde,  SieiTB:  tiiunntaiin."  in  ivntrul  purl  of  tnimitipnl  dietricrt  of  Bsrscoa,  province 

of  Santingii. 
'  Terga.  Oaln  de  la;  wiiftll  bay  ou  Bouthem  txioBt  of  iirolilicv  (it  -Sanliago. 

Veraallea;  iHirrio  in  iTmiurijiiil  clistricl  nf  Cardetuu.  pmvinn;  of  Matancas. 

Tartlentea;  villair*'  in  »oitth«islerii  jtart  of  municipal  dietrict  of  Baracoa,  province 

•  >t  tSanfia^'. 

''Vi^acaa;  hnrrin  in  mnnidpal  di^ilrirt  of  Bejucnl,  provinre  nl  nsbana. 

'  Viajacaa,  Bio;  riri.'r  in  llaliana  Pruvince. 

'  Viajacaa,  Sio:  river  Iluwiii);  into  Bahia  Houda,  north  Mast  of  piuvintv  of  Hoar 

del  Rin. 
vViana;  viliaiie  In  [|iuuiri[ial  dlHtriL-t  of  CulatNUuir,  pmvtnw  of  Santa  Clam. 
I^ana;  barrio  in  inutiici[iHl  distric^t  of  (^alalxuur,  provimti  of  Suiita  Cloru.     I'lipnUi- 

.Tibicial,  Lomas  del;   hilli'   in  northeni   part   of   miliiiripal  diBlrirl  ol  8agua  de 

Tanaiiio,  jimvlniv  nf  Santin^ 
■Ticana;  larri"  in  iinmidpai  dlMrict  o(  Munjumiliij.  pn.ivituv  "(  Sanlla^.     Poptila- 

lion  I.IH2. 
'Victoria  de  las  Tunoi;  Inwii  in  urnlntl  i<iirT  <i(  iiiu[iti*i[<iil  di^ricl  of  Puerto  I'ailre, 

pnniui'f  id  Santinpi. 
iVictorio,  Loioaa  de  la;  hillx  in  Halmnn  Province. 
^laja;  village  in  municipal  dlfllrid  of  Matansw,  proviniv  of  Matanias. 
rVi^a,  Arroyo  de  la;  mnall  lefMuuuI  bnuicli  of  Rio  gajiua  la  Chira.  near  north 

.•nii.-t.  in  [irKvtni'p  of  .'ianta  Clara. 
Vieja,  Punta  de  la;  point  on  north  coa^t  of  province  of  Santiago. 
Vieja  Bermeja;  villain  in  munii'i|Ntl  district  of  Cabeza?,  province  of  Matanzae. 
Viertieatea;  Imrrin  in  iniinicipiil  <lislrict  of  Baracoa,  province  of  Santiago.     Popu- 

lati.)n  l-M. 
Vi^ia:  villau>' near  north  i-ua^'I  in  ninnii'ijKkl  district  of  CabaJ1a»i,  province  of  I^nar 

•  U-l  Kio. 

Vigia;  harriu  in  municipal  district  of  CalK»flii.«.  province  of  Hnar  d.-l  Itio. 

Vigia,  Punta  de  la;  )>oint  on  u'<!St  coa.->t  ol  l^la  ile  Finos. 

Vigia  Santa  Lucia,  Lomas;  liiil!-  in  municipal  dii^triut  of  Mantua,  province  of 
I'inardel  Kio. 

Villajana,  Loma  de;  liill^  in  niiLnici|>al  district  oF  Alto  Sougo,  provintv  of 
•Santiago. 

Villareal,  Uonte;  liill  near  north  coa»  ol  Ilabana  Province. 

Vinalea;  municipal  di<4tricl  in  province  of  Pinar  del  Rio.  Area  208  Mjnare  miles. 
Population  17,700. 

Tinales;  an  interior  city  in  pn.vinci;  of  Pinar  del  Kio.     Population  1,600. 

Tincula;  ltarri<i  in  nnniici|ial  district  of  (inantananio,  province  of  Santiago.  Popu- 
lation 7M. 

Vino,  Enaenada  del;  small  liay  on  north  nia^t  of  municifml  district  of  Gibara, 
province  of  Santiago. 

Virdu,  Arroyo;  right-hand  lirancli  of  Canajm  River  In  Ranliago  Province. 

Virtudes;  village  in  muidcijial  dietrict  of  .Artemisa,  province  of  Pinar  del  Rio. 

Virtudea;  barrio  in  mnnicii>al  distrii't  of  Arteniisa,  pniviuce  of  Pinar  del  Rio.  Popu- 
lation 719. 

Virtudea;  barrio  in  niunicijml  distrii-l  ol  Cedni  del  A^ua,  province  ol  Habana. 
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Vista  HermoMi;  town  in  municipal  district  of  Puerto  Principe,  province  of  Puerto 

Principe. 
Vista  Hermosa;  barrio  in  municipal  district  of  Placetas,  province  of  Santa  Clara. 
Vista  Hermosa;  barrio  in  municipal  district  of  Puerto  Principe,  province  of  Puerto 

Principe.     Population  981. 
Vita,  EnsexLada;  small  bay  on  north  coast  of  Santiago,  municipal  district  of  Gibara. 
Voladores,  Arroyo;  branch  of  Rio  Hanabana  in  province  of  Santa  Clara. 
Vuelta  Grande,  Ensenada;   small  bay  on  south  coast  of  municipal  district  of 

Niquero,  province  of  Santiago. 
Vueltas;  an  interior  city  in  the  province  of  Santa  Clara.     Poinilation  1,336. 
Vueltas,  Arroyo;  small  left-hand  branch  of  Rio  Zaza,  province  of  Santa  Clara. 
Vueltas,  Rio  las;  river  rising  in  hills  in  northern  part  of  umnicipal  district  of  Ciego 

de  Avila,  province  of  Puerto  Principe,  and  flowing  south,  where  it  sinkn  in  coast 

swampe.     Bears  name  of  Arroya  la  Seiba  near  coast. 
W%jay;  barrio  in  municipal  district  of  Cano,  province  of  Habana.    Population  1,887. 
Taba;  barrio  in  municipal  district  of  Puerto  Princii)e,  province  of  Puerto  Prin(di)e. 

Population  2,295. 
Yabason;  village  on  river  of  same  name  in  municipal  district  of  Gil.)ara,  province  of 

Santiago. 
Vabason;  barrio  in  municipal  district  of  Gibara,  province  of  Santiago.     Pojmlation 

673. 
Tabason,  Bio;  river  in  municipal  district  of  Gibara,  province  of  Santiago. 
Tabu;  village  in  municipal  district  of  San  Diego  del  Valle,  province  of  Santa  Clara. 
Yabu;  barrio  in  municipal  district  of  San  Diego  del  Valle,  pnnince  of  Santa  Clara. 

Population  1,130. 
Tabu,  Bio;  right-hand  branch  of  Rio  Sagua  la  Grande  in  northern  part  of  province 

of  Santa  Clara.     length  24  miles. 
Vabucito;  barrio  in  municipal  distri'H  of  San'.o  Domingo,  j>rovince  f)f  Santa  Clara. 

Population  720. 
Vacabo  Ab%jo,  Bio;  river  in  southern  part  of  municipal  district  of  Baracoa,  prov- 
ince of  Santiago. 
Tasrua,  Arroyo;  small  right-hand  branch  of  Rio  Zaza  in  mnni(;ipal  district  of  Sancti 

Spiritus,  province  of  Santa  Clara. 
Vaguajay;  municipal  district  in  province  of  Santa  Clara.     Area  442  square  miles. 

Population  9,718. 
Yasrui^ay;  city  near  coast  in  province  of  Santa  Clara.     Population  1,206. 
Taguigay ;  barrio  in  municipal  district  of  Yaguajay,  province  of  Santa  Clara.    Popu- 
lation 2,692. 
Taguanabo,  Bio;  river  flowing  to  south  coast  in   nmnicipal  district  of  Trinidad, 

province  of  Santa  Clara. 
Taguaneque,  Ensenada;  small  bay  on  north  coast  of  municipal  district  of  Sagua 

de  Tanama,  i)rovince  of  Santiago. 
Yaguani,  Bio;  largest  left-hand  branch  of  Toa  River,  heading  in  Sierra  de  Moa. 

Length  20  miles. 
Yaguarazna,  Bio;  river  in  southern  part  of  province  of  Santa  Clara. 
Yaguaraxnas;  village  in  municipal  district  of  Cienfuegos,  province  of  Santa  Clara. 
Yaguaraznas;  barrio  in  municipal  district  of  Cienfuegos,  province  of  Santa  Clara. 

Population  3,609. 
Yaguaramas,  Arroyo;  stream  flowing  to  south  coast  in  municipal  distric*t  of  Trini- 
dad, province  of  Santa  Clara. 
Yaguasos,  Arroyo;  coast  creek  in  western  part  of  province  of  Pinar  del  Rio. 
Yagunal,  Lomas  del;  hills  in  municipal  district  of  Trinidad,  southern  part  of 

province  of  Santa  Clara. 
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Tiaras;  town  in  »(>utheni   i«n  uf  municipal  ilietrii-t  of  Guanltuiamn.  provlniv  of 

ToJeraa,  Bio;  river  rising  in  north weelem  {iwi  nf  municipal  <1islrict  of  Guantansmn. 
prnvinre  nf  l^atitjai^,  and  flowii^  east,  south,  and  aoutfanul  to  coaet.     LeD)cth 

40  miles, 
Tamanig^ey,  Bio;    utrvBni  in  nonhem  part  nf  luooidpal   ilislrici  o(  BaraHO, 

pmvinr't-  'i[  ^iinliaini- 
Tamaragiias:  tiarrio  in  uiuuicipal  diBtrict  of  Golntv,  province  of  Habana. 
'  Tana,  CaJeta  de  la:  i-ovf  on  pouth  (xRUt  of  municipal  dielrict  of  Baracoa.  {iravlmv 

of  Suntiayo. 
Tana,  Punta  de  la;  point  on  south  coast  uf  province  of  8anliaiti>. 
Tana,  Punta  de  la;  point  on  «outli  uiaKt  of  province  of  Pinar  titrl  Rio. 
Tana,  Punta  de  la;  point  on  north  coast  of  province  of  Pinar  del  Rio. 
Tanagnabo,  Bio;  right-liand  branch  of  Bio  Cauto,  provint*  of  San  Dicgw. 
Tara;  town  on  Jicotea  River  in  western  part  ol  province  of  Stuiti^^. 
I  Tora;  barrio  in  tnuiiiinpal  district  oE  Monxanillo,  province  oX  Snnliago.     Populaiion 
'  1,234. 

Tara,  Bio;  snmil  river  flowing  to  west  i*oast  in  tniiniuipal  <liBtrit.*t  of  Maniiauillo, 

province  of  Santiago. 
Tarey:  Ijurrio  in  niuiiicii<al  dixuict  of  Puerto  Padrv,  provlncu  of  Santiafra.     PopuU- 

lion  1,231, 
Tarey.  ZiBgunaa  de;  lako»  in  mimidpsl  district  of  lloI)tiuu,  province  of  Saolia^i. 
Tarey,  Bio;  river  in  northeaaUjrn  part  of  miuiicipal  UiHtrict  of  Puerto  Paiire,  Snn- 

liii^ri  Pro\'liiL'<^.  flowitii^  to  Kiiaet, 
Taroyal;  Ijarrio  in  municipal  district  of   Holguin,   pnjviiiw  of  Sauti«g.i.     Popula- 
tion 927. 
'  Tareyal,  Arroyo;  Hmall  ri^ht-hand  branch  of  Rio  Matunioras  in  iuunici[Ml  iUhiHci 

(it  Holguin,  province  of  Santiaco. 
Taribacoa;  town  on  u-eitt  cott.'t  of  Diuiiicipul  district  of  Manzanillo,  province  uf 

Saiitiajpi. 
Tarif^a,  Rio;  river  heaiiin^  in  liills  in  western  jMirt  of  province  of  Puerto  Principe, 

municipal  dislriet  of  Puerl.i  I'mire.  and  tlowin^  north  lo  coast.     Ungth  33  niilca. 
Tarigua,  Rio;  righl-hand  limnelL  of  Kio  Calirerui',  .ii  mu]iici]«l  district  of  Puerto 

I'Hdre.  SMuliiifio  province.     I-enj;tIi  24  mile;'. 
Tateras;  l>arrio  in  nmnicijKil  dij-triet  of  (iuantaiuizini,  jirovinee  of  Santiago.     I'opu- 

liiti.m  1,i>>l. 
Tauza  Yana,  Rio;  river  lloniii):  to  norlli  coa.-'t,  iu  munici|>a1  district  of  Moron, 

j.pivii.i'e  of  Puerto  I'rincilH-. 
Tayabo,  Bio;  right-liatid  liraneli  of  Kio  Zaza,  in  niunici|>al  district  of  Saiiuti  t>piri- 

tup,  provizHT  of  Santa  Clara. 
Tayal;  vill^e  tn  munici|)al  district  of  ilnltiuin,  Santiago  Province. 
Tayal;  liarrio  in  niunicl|iul  district  of  Vifiales,  province  of  Pinar  iiel  Kio.     Popula- 

Teguas;  l«rrio  in   iiiuiiici|>al  ilislriet  of  Puerto  l'rinci|ie,  province  of  Puerto  I'rin- 

ciiie.     Population  74!S. 
Teguaa,  Rio;  river  In  priviiiceof  Putrlii  Princi|)e.     Riws  in  wefilern]iart  of  muniei- 

I>al  district  ,ii'  Puerto  Prim'ii>e  and  Hows  southwest  to  iisL-t.     U-ngth  40  miles. 
Tenoe,  Cayo;  small  iskind  off  north  vnijitol  (uuniei]«l  rlistrielof  Sapuade  Tanamn, 

province  of  Santiago. 
TigUB.Bi,  Rio;  righl-hand  I'rancli  of  Mayari  River,  in  Sauliatp)  ?n>vini-e. 
Ttabo;  larrio  in  iiiuiiieijial  district  of  Mailniga,  province  of  llaliana. 
Yucatan,  La;   hills  in  inuniei|ml  district  of  I'uerto  Principe,   province  of  1*0600 

Tumuri,  loivn  iit  munici['Bl  district  of  Jlatanxas,  Matanais  Provinee, 
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Tumiiri,  -Bio;  river  in  proviiuv  of  Matanzati,  flowinj;  into  MatanzaK  Bay. 
Yumuri,  Rio;  .river  in  Eastern  part  of  Santijij^o  Provinre.     HeadH  in  Sierni  <le  laa 

Minas  y  San  German,  flows  east  and  north  to  the  eoant. 
Turagnano,  Punta;  point  on  north  roast  of  ]>rovinceof  Santiajro,  inunici]>al  dij^triet 

of  Holguin. 
Zabala;  village^  in  northern  {uirt  of  niunici})al  district  of  Sagna  de  Tananio,  province 

of  Santiago. 
Zabala;  barrio  in   nnniicipal  district  of  Sagua  de  Tananio,  ]irovince  of  Santiago. 

Population  887. 
Zabaleta;  barrio  in  nnnii(rii»al  (listrict  of  Aguaitate,  province  of  llalmna. 
Zacatecas;  barrio  in  niunicii>al  district  of  Caney,  provinct^  of  Santiago.     Popnlation 

462. 
Zacatecas,  Arroyo;  left-han<l  branch  (if  Rio  Jiguianio,  in  northern  part  of  province 

of  Santa  Clara.     lx»ngth  18  niiU»s. 
Zijas,  Arroyo;  right-hand  branch  of  Bio  River  in  niunici]>al  <listrict  of  ISIayari, 

province  of  Santiago. 
Zulueta;  village  in  municipal  <listrict  of  Camajuani,  province  of  Santa  Clara. 
Zulueta;  barrio  in  nmnicipal  district  of  Camajuani,  province  of  Santa  (Uam.     Poj)- 

ulation  1,318. 
Zaxnbiixnbia;  barrio  in  municiiuil  district  of  Quemado  de  (hiines,  provuice  of  Santa 

Clara.     Population  848. 
Zambiixnbia,  Arroyo;  left-hand  branch  of  Mayan  River,  in  Santiago  Province. 
Zanjon,  Arroyo  del;  small  strt^am  flowing  to  north  coast  in  i)n)vince  of  Puerto 

Principe. 
Zapata;  barrio  in  municipal  <listrict  of  Bohmdron,  province  of  Matanzas. 
Zapata,  Cieneg'a  de;  a  great  marsh  near  south  coast,  25  miles  north  and  south  by 

100  milefl  east  and  west.     The  greater  part  lies  in  Matanzas  Province,    st^jm- 

rateil  from  a  smaller  eastern  j)art  in  Santa  Clara  Province  by  Ilataguanico  River. 
Zapata,  Peninsula  de;  large   territory  in  southern  jiart  of  island,  belonging  to 

province  of  Santa  Clam. 
Zapote,  Paso  de;  pa-^^s  in  Sierra  del  Jol)o,  provinces  of  Santiago. 
Zarrapanditta,  Arroyo;  left-hand  branch  of  Rio  Jatibonico,  nnniicipal  district  of 

Moron,  province  of  l*uerto  PrinciiK'. 
Zarzal;  town  on  Rio  Jicotea  in  southwestern  jwirt  of  province  of  Santiago. 
Zarzal;  barrio  in  niunici])al  district  of  Manzanillo,  ]>rovince  of  Santiago.     Population 

2,276. 
Zarzal,  Arroyo;  small  right-hand  branch  of  Rio  Cuyaguateje,  in  western  juirt  of 

province  of  Pinar  <lel  Rio. 
Zarzal,  Arroyo;  small  stream  in  niunicii>al  district  of  Nuevitas,  province  of  Puerto 

Principe. 
Zaza,  Cayo;  islet  at  mouth  of  Rio  Zaza,  i)rovince  of  Santa  Clara. 
Zaza,  Rio;  an  im|»ortant  river  in  ]>rovince  of  Santa  Clara.     Heads  in  hills  in  western 

jmrt  of  municipal  district  of  Placetiis,  and  Hows  southeastward  and  southwest- 
ward  to  coiu^t.     lAMigth  85  mile^. 

o 
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THE  GEOLOGICAL  RELATIONS  AND  DISTRIBUTION 
OF  PLATINUM  AND  ASSOCIATED  METALS. 


By  J.  F.  Kemp. 


CHEMICAIi  REIiATIONS. 

Platinum  is  one  of  seven  metals  which  are  customarily  (lescril)ed 
as  the  **  gold  group."  They  are  separable  into  three  subgroups,  based 
ui)on  their  affinities  for  oxygen. 

(1 )  *'  Platinum  and  gold  do  not  combine  directly  with  oxygen  under 
any  circumstances. 

(2)  **  Palladium,  rhodium,  and  iridium  oxidize  when  they  ai*e  heat.ed 
in  the  air  or  oxygen,  but  their  oxides  decompose  on  strong  ignition 
into  metal  and  oxygen. 

(3)  "Ruthenium  and  osmium  unite  with  oxyjjen  to  form  volatile 
oxides,  which  do  not  undergo  decomposition  even  at  the  high(\st 
temperaturt^s."  ' 

With  the  omission  of  gold  it  is  likewise  customary  to  speak  of  the 
remaining  six  as  the  "platinum  gi'oup." 

If  we  fix  attention  upon  the  six  it  is  evident  that  they  are  separable 
into  two  contrasted  divisions  according  to  their  atomic  weights. 
Thus,  ruthenium  (101.7),  rhodium  (103),  and  palladium  (107)  are  near 
together,  and  then  after  a  large  interval  platinum  (104.9),  iridium 
(193.1),  and  osmium  (191)  are  likewise  closely  related.  With  the  bust 
named  gold  (197.2)  is  to  l>e  placed. 

When  grouiKHl  according  to  the  periodic  law  they  fall  into  the  same 
two  divisions  of  three  each,  and  as  tliey  are  placed  in  the  same  verti- 
cal columns  with  iron,  cobalt,  and  nickel,  it  is  natural  to  draw  paral- 
lels between  the  latter  and  the  former.  Iron,  ruthenium,  and  osmium 
have  similar  propc^rties;  so  also  have  cobalt,  rhodium,  and  iridium, 
and,  finally,  nickel,  palladium,  and  i)latinum.  Palladium  and  plati- 
num exhibit  analogies  with  silver  and  gold,  while  ruthenium  and 
osmium  are  similarly  related  to  molybdenum  and  tungsten. 

•Boacoe  and  Schorlemmer,  Treatise  on  Chemistry,  II,  Part  II,  p.  869. 
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An  jipprocirttioii  of  these  relations  is  important  in  enjil)lin«r  tin* 
reader  to  j^ain  a  eorreet eoneeption  of  the  several  metals,  and  it  may 
1k»  a<ld<Ml  that  to  a  cert^iin  dejifree  the  same  association  appears  in  tlio 
Lr4*nloi^ical  occnrreiKMs  bnt,  as  will  shortly  1h^  point^^d  out,  there  ai<» 
otlirr  tr<'ol(nri<*al  faets  on  whieh  tlie  cheniieal  relations,  so  far  as  prrs- 
cnt  knowlrdirr  ^o<»s,  tlirow  no  li<;ht.  Thus,  for  exaniplr,  platinum 
is  almost  always  drrivi'd  from  roeks  rieh  in  maj^nesium  and  is  com 
monh  associated  witli  chromic  oxide,  vet  neitlier  maixncsium  nor 
chromium  has  been  m(Mition<»<l  above. 

In  specific  irravity  th(»  purifie<l  metals  range  as  follows:  Osmium, 
*Jl*.477;  iridium, -J.. '5S;  platinum,  21. 4S;  ruthenium,  12.L*ni;  rhodium, 
IlM  ;  palladium,  1 1.4. 

In  fusibility  tlie  order  is  as  follows:  Osmium  is  the  most  refractory 
and  has  not  betui  melted;  ruthenium,  iridium,  and  rhodium  follow  in 
onler;  platinum  is  next,  and  its  melting  point  is  fi;ced  at  1,779'  C; 
palhulium  is  the  most  fusible  of  all,  and  melts  at  about  the  same 
t<Mnp4»rature  as  wrought  iron. 

MllSTCRAIiS. 

The  mineials  containing  the  met^ils  of  the  platinum  gi*oup  are  the 
following.  With  <»aeh  a  bric^f  outline  of  its  physical  an<l  cliemical 
propciiies  is  giyen,  for  cony<»uient  refereiu^e  and  as  a  guide  in  identi- 
Ileal  ion.  The  chief  sourc<»  of  this  information  has  been  the  sixth 
edition  of  1  )ana's  Tieatise on  iMineralog3%  and  Kokscharow's  paper  <ui 
'Miediegeiu's  IMatin,''  in  his  Materialen  zur  Mineralogie  Russlands, 
\'ol.  \\  \).  177.  r>oth  tliese  have  been  supplemented  by  the  writcM-'s 
ex])erien<'e  in  the  field. 

Plat  ilium. — Tlu^  min<'ral  called  by  this  name  is  an  alloy  of  platinum, 
iridium,  rhodium,  ])alladium,  and  often  osmium,  with  varying  amounts 
(►f  iron,  co[)i»er,  and  gold.  Iridosnnne  is  also  usually  present,  but 
seems  to  be  mechanically  involvtHl  in  the  others.  The  complex 
natuie  suggested  to  llausmann  the  name  polyxene,  meaning  many 
st  rangers  or  guests.  Full  details  are  given  subsequently  regarding 
the  chemical  composition  of  the  crude  platinum  of  commerce.  The 
crystals  are  isonu'tric,  but  extremely  rare.  The  cube  is  the  common- 
est form.  Nuggets,  scalers,  and  irregular  grains  are  the  usual  shapes, 
and  where  taken  near  th<»  mother  rock  they  may  1^  angular.  Some- 
what uiu'ommoidy  chromite  (*onstitutes  a  part  of  the  nuggets,  an<l 
ey<'n  other  minerals,  such  as  serpentine,  olivine,  pyroxene,  and  bio- 
tite,  have  been  discovered,  as  noted  later. 

Cleavage,  none;  fracture,  hackly.  Hardness,  4  to  6.  Malleable, 
ductile,  sectile.  Sp,  gr.,  14  to  19.  Melted  platinum  is  19.7  and  ham- 
mered is  21.23.  The  admixture  of  iron  especially  reduces  the  specific 
gravity,  as  iron  itself  is  7.3  to  7.8.  Low  specific  gravities  therefore 
indicate  much  iron.  The  variety  rich  in  iron  is  called  iron-platinum 
and  its  specific  gravity  ranges  below  16.    Luster,  metallic.    Color 
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'  (A")  RoTtgH.  tinworn  platinniD  nnggets.  Tulsmeen  Biver,  BUtish  ralamtrin. 
<  S.'tdiani. 
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(C)  Cnl  ea  of  sperrylite,  prisitis  of  ra^siterib^,  Verniillioii  mine,  Ontario,     x  •!') 
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varies  from  silvery  white  to  dark  j^ray  or  almost  black.  Strong 
contrasts  appear  even  in  the  platinum  of  a  single  district.  The  nug- 
gets may  be  coated  with  a  black,  soluble  crust,  and  when  dealing 
with  fine  dust  the  observer  may  exjK^rience  the  greatest  difficulty  in 
recognizing  the  platinum  with  a  lens  or  a  microscoix?  as  against  chro- 
mite  or  magnetite.  The  native  platinum  may  be  strongly  magnetic, 
even  forming  natural  lodestone,  or  it  may  l>e  comparatively  inert. 
It  can,  however,  be  readily  separat<»<l  from  less  magnetic  nmterialsin 
moilern  magnetic  concentrators,  such  iis  the  Wethei-ell.  When  the 
nuggets  and  dust  are  obtained  near  the  mother  rock  they  an3  angular 
and  rough  (PI.  I,  ^4),  but  when  they  have  bi»en  transported  far  they 
appear  as  thin  scales  (PI.  I,  B). 

Platinum  is  not  essentially  affected  by  the  ordinary  acids,  but 
yields  to  boiling  a<iua  regia.  As  a  test  of  pannings,  treatment  with 
ordinary  acids  is  not  of  much  value,  because  chromite,  the  commonest 
associate  of  platinum,  is  insoluble.  Platinum,  if  not  too  small,  will 
be  found  to  be  malleable,  whereas  chromite  is  brittle.  From  colors 
of  gold  it  may  1x5  separated  by  quicksilver,  becai'jse  the  gold  amal- 
gamates and  the  platinum  does  not.  Among  the  placer  miners  plat- 
inum is  ofted  called  *'  whitt^  gohl." 

PlcUiniridium. — With  a  gi'eat  increase  in  iridium,  which  in  normal 
platinum  does  not  exceed  5  per  cent,  this  mineral  is  develoj^ed.  The 
iridium  may  Ik)  over  75  per  cent.  Crystal  system,  isometric,  the 
cube  being  the  chief  form,  but  as  the  mineral  itself  is  excessively 
rare,  and  when  found  is  usually  in  scales  and  grains,  cryst*ilsare  very 
uncommon.  Hardness,  G.7,  surpassing  platinum.  Sp.  gr.,  22.Gto  23, 
being  thus  the  heaviest  of  known  minerals.  C'olor,  white.  Luster, 
metallic. 

Palladium  is  alloyed  in  i)ractically  all  cases  with  a  little  platinum 
and  iridium.  It  is  isometric  and  when  crystallized  is  practically 
always  in  oc^(ahe<lrons,  but  it  also  occurs  in  grains  and  fibrous  nuisses. 
In  any  form  it  is  excessively  rare.  Hardness,  4.5  to  5.  Sp.  gr.,  11.3 
to  11.8.  Luster,  metallic.  Color,  whitish,  steel-gray.  Malleable, 
ductile,  sectile. 

Allopcdludiutn. — An  allotropic  forjuof  x><dladiuni,  hexiigonal  in  crys- 
tallization, forming  small  0-sided  tables.  Color,  silver- white  to  iiale 
steel-gray.     Excessively  rare. 

Iridoffinine  (oft<»n  called  osmiridium). — This  is  an  alloy  of  iridium 
and  osmium.  The  other  met^iils  of  the  platinum  group  are  very  sub- 
ordinate, x>latinum  itsi^lf  lH»iiig  at  most  under  3  per  cent.  Ruthenium, 
however,  which  fails  in  platinum,  may  reach  S  percent,  and  is  usually 
present.  Hexagonal,  but  almost  always  in  flattened  grains  (see  PI.  V, 
A).  Hai-dness,  0.7.  S^j.  gr.,  18.8  to  21.12,  being  thus  heavier  than 
platinum,  but  less  heavy  than  x^latiniridium.  Luster,  metallic.  Color, 
tin-white  to  steel-gray.  Iridosmine  is  a  minor  associate  of  i)latiiium, 
but  is  harder.     Two  varieties  have  been  made,  based  on  Siberian 
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Of4-iitTen(*8,  viz,  iit^wjaiLHkiU',  with  oviT-W^lierwiitiridiam,  niHlsiiiscr- 
skit«,  lUHlcr  311  i«ir  wnr  iridium.  Nr»  pmvi»inii  sei>Mt!t  Ut  h;ivf  lieeii 
maii<'  fur  |M;n-tHita^-H  lK'r.w«f«  IMi  niul  -lii.  but  nunc  Hp[H-iir  in  Biiiilyst^->i 
ytif,  n'otnlftl.  HiswrskiU*  Iium  n  sliirlitly  hiclicr  »pe«i(if  jrr«i\'it.v  thnii 
nvwjHiiskiW. 

AlltliBalNtvo  niitiKralAHretiUoyn.  Tlifri<an-biit  Iwrxlf  finite  uHtiiml 
«nmpoiimls  kiinwu  of  Mli>'  infiUiIn  itf  the  plHtiimiti  i;nMi]>  witli  iioii- 
mt-tallit-  fl«>iiienl*i — «ix>rrylit(!  ami  Itttinic 

Si^rriilil^.  ~\r^nn\f  at  plHtJiiiiiii  (I'IAh.)  uiDi  ii  lirili^  iuiliinoiiy 
iiitil  HiiMliiiiii.  ItuHiiel riu,  tht>  ih-UiIh-iIi-oiuiikI  riilic  lH'iii^<-i>iiirii<>iii'Kt ; 
thi-  [ifitrti^iiiiHl  ilwlftwhwirmi,  rhi'  rliuriiliii'  il>Hli-i-itlu-ilmt«.  timi  liio 
drplt^iil  «n'  Icnuwii  (m-v  1*1.  I,  C).  lianliii'NS.  <;  U»  7»  Sp.  gr.,  10.0. 
>£.iisU.-r,  iiiDl-iUlii;.  Color,  tiii-whiU*,  Hlrvak  lilack.  If  slowly  roiuited 
-in  Iho  o|wn  tube  Hpcrrylite  gives  n  MublitnHte  of  HKenit-  trioxidf  aii<l 
knells  (WHily.  Sperrylite  is  »  very  rai-e  mineral  and  tiiitil  rtHK^ntly  haK 
*^bi^ii  known  from  only  two  localities — wejjttm  Oiilario  and  Nortli 
^Cnrtilina.  Within  tlielatnl year,  bnwevcr,  inveHti^LiouHof  MieropiK'^r 
on-»  nf  the  Rambler  mine,  Wyoming,  by  ProfesMira  Wolla  and  Pen- 
ftold,  liHVK  idiown  tutnute  urysl^ln  of  speirylite  in  tlie  covcllili-  wbicili 
furmx  a  lutnKUbtrublv  [mri  nf  the  oxiiliiH^  ixine  uf  tiu:  iiiinv.  The 
(|»latiiiuiu  whicli  has  ucrasionally  been  fonnil  byat»ay  iti  other  ores 
may  have  Ijeen  pruMviil  as  siterrylite. 

l.iiiirit'-  is  III!  extii'inHy  rjtrf  ^iilphiih-  of  rntheiiiiiin  with  u  minor 
anioiint  of  osmium.  Inouu'I lic-,  in  .small  ciilH>-ociahe(inms.  Ilani- 
nt'Ms.  almvi'  7.  Sp,  ;ri-.,  ii.!i!i.  I.nsicr,  nii-talli<-.  Coloi-,  ilaik  iion- 
bliK-k:  |>c>»<l<-t-,  <lnrk  ^'lay.  ItiiUU-.  Known  only  from  IIk-  platinum 
washing's  <.r  U..n]<-<>. 


Ill  (lu-  ji.-.-onipanyint:  tablo  hav.-  U,;;,  .■..llc.-l.-.l  ;imily,s..s  of  H'  sam- 
ph-sofphilinnm  dikI  l' ..f  plalinii  i.liiim.  Th.y  arc  unan;r,.,l  i,i  .mh-i- 
fr-oi]i  thus,-  hi^'licsl  iji  iilatiiiiiin  {■>  llios.-  h.w.-sl.  "  l-(  t"  stiin.ls  foi- 
ii-i.l..wmiMr.  Ill  til.'  .liai;iaiii.  liir.  1.  a  svrics  "f  ciirvi-s  has  bci-ii 
plolli'tl.  lli<-'|H-n-c'n1a;:<'s  of  plaliiiuiii  ill  llh'  al)ov<>  analyst's  iH'in^  umhI 
as  al-srissas.  TIi,'  |H'tv.'i.tay;.'s  ..f  tli.'  oIIkt  tiu-lais  ai"v  iis.-<l  as  or.ii- 
nal.'s.  laasmu.'h  as  ii.i  •i.'tinil<-  •-iK-mii-al  ivlalion  i-xisls  amoii-;  tlu- 
mii'IiiIm-i-s  of  1li<-  alloys,  llii-  pi-n-i'iila^'i-s  rallit'i- than  IIk-  iiioh-i-iilar  pi-o- 
|H. It  ions  have  bc'ii  •'iaploy.'<l.      Moiv  or  k-s.s  of  iridium  and  of  osniiuin 

ill  SON (  I  In-  analyses  is  invi.lv.-d  in  the  ('oiilain.'<l  iridosminc.     In  a 

fi-wrasi's,  h.nvi-v.T,  the  t  wo  iiiftals  liavf  ln'Oii  di'lfrniiufd  aii-i  tlif  piv- 
suiiijilioii  is  tliat  ()i<-y  \vi>n;  iioi  ciniiliiiK-il  in  this  individual  iiiiiu>ral. 
Ii'i'losaiiii)'  is  a  M'ly  insoliilih-  sulislaiici'  and  is  soiiuaiiiics  htft  as  a 
M-si.lii..  dlll■ill^'  thi'  si.lulion  of  a  niifi^'i'l.  Nearly  all  the  iK-rceiita^'.-s 
of  osniiiiMi  wlii.-h  an-  i-e.-onh-d  iu.li.-ali'  loss  ratlioi-  than  a<-lnal  .ictn-- 
^™'''»al  inns  of  till' pin'i'iiiital.alllnnigh  lliis  has  formed  mm.'h  thcgrcaUT 
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partof  Huvli  reported  looseH.     In  HUiumary,  it  itmy  be  euikl  that  the 
anslyseo  have  been  based  upon  Mamples  front  the  following  localities: 
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Russia,  87;  United  States  of  Colombia,  5;  California,  4;  AuBtralia,  3; 
New  York,  1;  British  Columbia,  I;  Oregon,  1;  Urazil,  1. 
Bull.  193—02 3 
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Annalen.  Vol.  XIV,  lffl».  I'- 
.,  .„  .„ ., ^.  Jour.  Sci..  Pel).  1881.  p.  134. 

Bor:,u...    M   Li...  kin^r     LI.-biK's  Annalen.  Vol  XCVI,  IW6,  p.  Sta.    Two  other  analyse: 
tbJt  tttblu  vlll  bo  fonnd  under  Boruoo. 
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11.  Rnxaia.    Nljni  TagUsk.     Ulnchln.    Ab  under  I. 

IS.  RobhIb.    Idem. 

is.  Rtuaik.     Idem. 

U  RiwtiB     Idem. 

IS.  Rm»la.    «  DsBuii.     AoaadcrH. 

10.  (.-uloiDliin.    ElCb.Ku.     IX-»il1o  and  Dobmj-.     Am 

IT.  <^llfuriiiH.    Devilk-aDdDvlira^.     Ah  ui]cli>r  S. 

la  RUMJH.  Nljnl  Tiucllxk.    Bera<'l<D«.    AxuDderl. 

IB.  RiisKiik.     Nijul  Tat;IUk.     Uinuliin.     AnnoderT. 

31.  Kmuia.    Iilvm. 

;n.  Rn»HU.    Dttvllle  and  Itebniy.     Ah  under  :!. 

;S.  RiisiiA,  NUiii  THinlak.     Mlnt-b<n.     Asandi-r?. 

St.  r(iIonibia.ElCb.>.'o.     Dcvilleund  Del.ray.     Akui 

H.  lUirornla.  Dcvillo  aad  DeUraj-     As  aiirlur  ::. 


■Ji.  Ruiuia, NiJDi TagllBk.     MiDvhln.     Ai.undeT7. 

a  RuhnU.    Idem. 

ai,  Riinia,NUniTa8lIiili.    Benellni.     Asunder  1. 

31    RiusiB.NIlDlTaeilsk.     Mlnchln.    AaanderT. 

a^  RnsaU.    Idem. 

SI.  BrltishCuliimUa,TuliitueenRlver,U.C.HolImaL-    <lei>l.  Sarveyof  Cknada,  II.]H8K.Re|>.  I. 

31.  Knxsla.     Nijiil  Tugilsk.     Minuhln.    AsuDderT. 

1S6.  Ra»lu.     UK-m. 

■SI  RiuHia.     Iiloui. 

ISi.  UiiBWii.    Mt'iu 

:h.  Riiwiii.    Mi'iii. 

»>.  CulifiTiiin.     Kn.iii.iyer.     Arfliiv.Pliartiiar.-iu,  II,  Vol.  CX,  p.  U.    Jalipoabor.  rh™i  1h«:;,|>Tip: 


II,  Rua»JH.    Ntjni  TiutilBk.  PliLtiii iridium.     I..  F.  KvaiiWrR.     Ah  under  3. 

PERCENTACiK  Of  VAKIOUS  SIPITALS  CONTAINED   IN  SAMPLES  ANALYZED. 

Wlicn  Itii-  iiniilyKes  iii-e  stiulieU  it  in  «videiit  that  the  tiljit iiiuiu  frwm 
ccrlniii  liK-jiIitics  luis  ti  chiirawterislic  cliemioal  composition. 

i'l>ili),>nii. —Tlw  plaliiiiiiQ  vaiies  fi-oni  80.50  to  51.45  per  cent  for 
piiiliiiiiMi  |>i-<>|K-t'.  One  MHiiipleof  plntiii iridium  lm8l!>.U4  anil  anntlier 
lias  5."i.44  pi'c  cc-nl.  Sixteen  of  tlio  analyses  eoiitain  SO  per  cciil  ]ilali- 
iMiiii  anil  alxiVf,  Iwoiity  are  betweeji  70  and  80  per  ctiiit,  ami  jiix  aiv 
lielow  7o  per  cciil,  exelnsivo  of  the  platiniridium.  Iii  Ilie  analytifs 
of  sanipli's  wIkisc  pialiniiiii  falls  below  (i^  jwr  cent  ii-i<losmiiie  is  pns- 
eiil  in  siirh  uiiLoiiiils  ars  to  \n-  llie  cliief  cause  of  the  low  iwi-ceiitagc. 

fri'liiiiii. — Iriiliniii  variivs  from  a  triwe  to  a  uiaximiim  of  5.;}:i  per 
(t>iit  (No.  L'o),  hilt  oT  I'oiii'.si;  it  risi'H  iniieh  higher  in  platiniridium.  Id 
No.  -t-l,  wiiicli  is  l»as.-<l  on  the  latU-i-  mineral,  it  reads  7(!.80  per  cent. 
In  tlio.M-  analyses  whieli  liavc  reeordcd  iH'i'ceiitages  of  iridosinine  llie 
tou!  iridium  would  be  hiylier  if  tlio  siteeimeaa  had  lieen  t-ounidei-ed 
coniineruial  mimples,  but,  as  has  l>een  stateil,  th«  Erldomniue  is  prob- 
ably a  niechanical  inelusioii.  The  amount  uf  the  eombinH  iridium 
seems  to  have  iio  definite  relation  with  the  platiinna. 

Rhodiuvi. — Rhodium  is  not  recorded  in  the  siwnpld  from  Bi>riu« 
(No.  10),  but  it  does  appear  in  all  the  others.  H«  minimum  j)eicciil- 
ajte  is  0.28  in  No.  9,  the  sample  I'oiiiint;  from  Now  York.  It*  iiuixi- 
mum  is  iM  in  No.  16,  a  Russian  epeoii  platin- 
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iridinm  (No.  42)  it  reads  6.86.  When  the  curve  of  the  rhodium  is 
I)lotted  it  exhibits  some  points  of  similarity  with  that  of  iridium,  but 
there  are  so  many  other  marked  contrasts  that  one  can  not  trace  a 
definite  relation  between  them. 

PdUadium. — Palladium  is  not  recorded  from  Borneo,  but  it  is  inva- 
riably mentioned  in  all  the  other  analyses.  It  ranges  from  a  trao<^  as 
a  minimum  to  1.95  per  cent  in  No.  17,  a  California  specimen,  as  a 
maximum. 

Osmium, — Osmium  is  not  often  specifically  <letermined.  As  already 
stated,  most  of  the  figures  cited  as  osmium  mean  simply  loss.  \V<»  can 
only  say  that  it  is  usually  present,  but  that,  asid<^  from  inclusions  of 
iridosmine,  it  is  in  small  quantity. 

Ruthenium, — Ruthenium  is  not  n»corde<l  in  any  analysis  of  plati- 
num or  platiniridium,  but  it  does  api)ear  in  iridosmine,  as  is  shown  by 
the  second  table  of  analyses. 

Iridosmine, — ^Iridosmine  mechanically  involved  may  be  present  in 
large  amounts.  Almost  all  the  analyses  show  some,  and  the  amount 
ranges  from  0.11  as  a  minimum  to  37.30  as  a  maximum.  In  platinum 
from  North  America  and  Australia  it  is  more  abundant  than  in  the 
samples  from  Russia.  The  maximum  of  37.30  was  found  in  a  sami)le 
from  Oregon.  It  will  l>e  of  interest  to  insert  at  this  point  a  scM'ies  of 
analyses  of  iridosmine  itself,  because  they  throw  light  upon  Ww  com- 
position of  this  mineral  2vs  included  in  native  platinum. 

A  nalyses  of  iritlofmiine. 
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L  BiUMia.    DoTlUe  and  Debray.    Aunalefl  CMiem. nt  Phys.,  Ill,  Vol.  LVI,  p.  44». 

2.  GtdomlifaL  El  Chnco.    Idem. 

&  BiMte.    Idem.    Sp.  frr.  20.5. 

1  BoMte.    Idem.    Sp.  irr.  18.8. 

&  Bomea    Idem. 

9L  -AnetnUft,  imdoabtodly  New  Soath  Wales  and  from  the  Richmond  or  <  'laron(*e  rivers.     Idem. 

7.  bolambla.  El  Cboco.    Idem. 

8.  BoHla.  Vljlll  TiWilak.    ClauH.    Beitr&Ke  zur  Cbomie  dor  Platiumotulle.    Doriiat.  is^M.    Jalir- 

eaber.  Oliemie,  18fi&.  pp.  423.444,814,(105. 
9L  CUifionite.    Deville  and  Debray.    As  under  1. 

la  BomIa.    BaneUiia.Poggendorr8Annalen.Vol.XXXII.lH:s{.p  2:t2.    Sp.Kr.ltf.:i8(V-ls».471.Ir.08. 
11.  Bi—le     DerilleMid  Debray.    Ah  under  1.    Sp.  gr.  20.4. 
Ucm.    Sp.  gr.  1&9. 
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Tho  tablet  of  analyses  brinps  out  very  clearly  I  he  faot  IliatplitliDiiiu 
isextremelysubordinatG  in  iridoamine,  and  may  entirely  fail.  H  varies 
■from  Tiotliing  through  a  general  amount  of  less  than  1  to  lO.OS  in  No. 
8,  a  KusHJan  sample,  as  a  maximnm.  The  iridium  varies  from  43. 2S 
M  »  minimam  to  77.20  as  a  maximum.  The  osminm  ranges  from 
49.34  as  a  maximnm  to  17.20  as  a  minimum.  These  extreme  va  hi  en 
do  not  correspond  exactly  to  the  minimum  and  maximum  values  nf 
iridinm,  but  it  may  lie  stated  that  in  general  the  low  values  of  uimium 
accompany  high  values  of  iridinm,  and  vice  versa.  Rhodium  is  pit-w- 
ent without  exoeptjon,  and  reaches  in  No.  2,  from  Colombia,  12.30,  as 
a  maximum.  These  values  are  pretty  well  distributed  between  this 
amount  and  0.50  as  a  minimum.  Pnlladiam,  which  is  universally 
ipresent  in  platinum,  practically  fails  in  iridosmine,  while  ruthenium, 
■which  fails  in  platinum,  may  1)e  present  in  considerable  amounts  in 
tridosmiuo.  No.  12,  from  Hussia,  contains  8.49  per  cent.  Oold  fails 
.«Dtirely,  and  iron  and  copper  are  either  entirely  lacking  or  insig- 
'Sifleant. 

Gold. — fJold  is  frequent  in  samples  from  California  and  Colombia, 
jnit  in  almost  all  cases  it  seems  to  fail  in  Russian  material.  When 
'present,  it  varies  from  a  minimum  of  0.20,  in  No.  10,  from  Borneo,  to 
1.60,  in  No.  16,  from  Colombia.  Presumably,  the  gold  eited  in  the 
analyses  appears  as  an  alloy,  but  gold  is  also  known  mechanically 
included  witb.or  plat^-d  or  welded  upon  I  he  platinum,  as  will  be  more 
fully  described  under  the  minerals  which  are  associatwl  with  the 
nuggels. 

Inm. — Iron  is  mentioned  in  all  the  analyses  except  No.  44,  of  a 
Rus.Hian  samtile  of  platiuiridium.  In  platinum  pro|M-r  its  niiiiinuim  is 
4.30,  in  No.  43,  from  Oi-egon.  This  low  pcreciilafre  isaccompaiiit'd  by 
a  high  pei-centage  of  iridosmine — 37,30.  Anollicr  sjiiuplc.  No.  41, 
from  Australia,  likewist^  contains  but  4.3n  of  iron;  and  it  lias  J-'i  per 
cent  iridosmine.  The  maximum  values  in  iron  are  preseni  in  the 
samples  with  moderate  percentages  of  platinum — HiMo  7'1.  The  liii^li- 
est  figure  i-econle<l  is  1H.1p3,  No.  37,  from  Russia.  As  the  aniouiit 
of  platinum  increases,  the  imii  tends  to  decrease,  bul  tin-  s(atx-ni<Mils 
are  based  cbielly  upon  Russian  material.  The  curve  of  inm  in  the 
diagram  (fig.  1)  is  very  significant.  We  need,  however,  for  its  tnie 
estimation,  to  bear  in  mind  the  geographical  localities.  If  one  fixes 
attention  upon  Ibe  Russian  samples,  whose  points  are  tiuitkol  with 
an  R,  it  is  evident  that  the  inm  ineii-ases  cjuitc  regnlariy  and  nni- 
fonnly  from  the  richest  nugget,  with  Hll,.5n  ]>latinum,  to  the  one  with 
(18.05.  Nearly  all  the  points  which  have  l»eon  plotted  below  this  i-uive 
are  Imis)^!  upon  analyses  from  other  localities.  The  iron  in  I  he  s|)eei- 
mens  from  ('olond>ia  is  quite  uniform,  standing  in  nearly  all  eases 
between  7  and  S  per  cent.  The  California  S!vni]>!es  likewise  liiivo 
comparatively  small  amounts. 
■.  Copper. — Copix-r  was  alisent  or  undetermined  in  No.  7,  froui  Russia, 


PLATE  II 


28 


P  L  A  T  E    IT. 

(.4)  Nugget  of  jilatinuin.  gold,  and  chromite,  Colombia.     X  20  diam. 

(/?)  Nugget  of  platinniu,  gold,  and  dolomite  or  niagnesite,  Colombia.  X 
diaiu. 

(C)  Platiniminugget  with  olivine  and  octahedral  chromite,  Tnlameen  distri 
British  Columbia.     X  ^  diam. 
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but  it  18  otherwise  invariably  iipeseiit.  It  nm^es  from  a  t.rae<^  in  No. 
6,  from  Ck)lombia,  to  a  maximum  of  5.20  in  No.  30,  from  RiiHsia.  It 
is  nsnally  less  than  1  per  e-ent,  although,  in  looking  through  the  table, 
a  considerable  number  of  analyses  will  be  found  alcove  this  figun\ 

Other  metals, — Manganese  has  Innm  recordcMl  in  two  eanes,  Nos.  3 
and  6,  both  from  Colombia.  The  amounts,  however,  are  small — 0.10 
and  0.31,  respectively.  It  proliably  appears  in  much  the  samo  relation 
as  iron.  Lead  has  lieen  recorde<l  in  one  from  Fi  field,  New  South  Wales, 
but  only  traces  are  mentioned.  This  is  No.  27,  although  the  load  is 
not  given  in  the  table.  In  No.  24,  from  California,  0.55  per  (*ent  \oiu\ 
ia  mentioned  in  the  original  citation  with  a  query.  Quicksilver  hiis 
been  recorded  in  one  from  California.  It  is  No.  39,  and  O.OO  per  cent 
is  g^ven  in  the  original.  Nickel  has  be<Mi  i-eported  in  platinum  from 
Nijni  Tagilsk,  by  Terrell.  In  a  sample  containing  8.18  Fe,  (J.75  Ni 
was  determined. "" 

MINKKAIJ^  AH80CIATKD  WITH  TlIK  NUGGETS. 

It  is  necessary  to  <liseriminate  Ijetween  the  minerals  wliich  actnall}' 
form  a  part  of  the  nuggets  and  those  which  are  merely  fissocMated 
with  them  as  comiKUienIs  of  the  gravels.  Under  the  former  head 
chromite,  olivine,  serpentine,  pyroxene,  mica,  an<l  gold  have  now  l)een 
discovered. 

Chromite, — Chromit^  is  much  the  commcmest  of  »11  the  foreign 
minerals  which  are  found  att>iche<l  to  tlH»  iiuggetj^.  Its  general  rela- 
tions with  the  platinum  an"  illustrat^^l  by  Ph  II,  A,  W,  and  C,  and 
PL  III,  A  and  B.  The  nuggets  from  which  th<»  drawings  of  PI.  Ill 
were  made  came  from  British  Columbia.  Those  fmm  which  PI.  II 
WBspreparecI  are  from  Russia,  C'olombia,  and  British  Columbia.  The 
platinum  is  intermingle<l  with  the  chromite  in  su(*h  a  way  that  some- 
times one  mineral  and  sometimes  the  other  is  the  host,  and  there  seems 
to  be  no  question  that  the  two  minerals  have  crystalliz<Ml  together. 
Sometimes  the  chromite  appears  oh  little  octahedrons  perc]i<»d  upon  the 
platinum.  These  an*  illustrattnl  in  PI.  II,  (',  a  sjKiciincn  fn)m  British 
Columbia.  The  British  C-olumbia  nuggets  which  contain  phitiuum 
•ometimes  have  a  crumbly  asjK'Ct,  suggesting  that  the  grains  of  chro- 
mite are  held  tiogethc^r  by  th<'  platinum  and  havc^  not  traveled  far. 
Nuggets  with  <jhromi1e  have  Ihumi  obs<»rved  in  Colombia,  Uussia, 
British  Columbia,  and  at  Plattsl)nrg,  N.  Y.  Nevertheless,  nuggets 
with  attached  chromit.<'  are  not  [)arti<nilarly  (*onnnon  and  api>car  as  a 
small  minority  in  the  conimen»ial  samples.  The  (!hn)mit<»  is  always 
BUggestive  of  a  Iwisic  igneous  nK*k  as  the  sonrc<»  from  whi<*h  tlie  iing- 
gets  have  been  deriveil. 

Olivine. — Olivine*  has  lieen  discovered  upon  a  f<»w  nugg<»ts  from 
British  Columbia.  Th<»  illustration,  PI.  Ill,  B,  lias  lieen  drawn  from  one 
of  a  number  of  thin  sections  which  have  Imhmi  i)n»pare<l  by  the  writer. 


•C<niipte«  reiiduH,  Vol.  LXXXII,  iNTi},  p.  lilO. 
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The  olivine  seems  quite  abundant  up<yi  the  fresh  nuggets,  but  when 
the  thin  sections  are  cut  it  is  discovered  that  the  core  is  platinum  and 
that  merely  an  outside  shell  of  olivine  grains  adheres  to  it.  The  latter 
trrind  off  with  .  he  «^reatest  facility,  so  that  it  is  very  difficult  to  presiMve 
them  for  microscopic  examination.  These  attached  olivines su^rircst  in 
the  stn)ii«;est  manner  a  [HM-idotite  as  tho  source  of  the  nu<;<rets.  Ser- 
pentine, (|uit4»  certainly  derived  from  olivine,  has  been  observed  upon 
a  nnmb(M-  of  Russian  specimens  and  is  likewise  susr^LTCstive  of  basic 
iu^neons  roeks  as  the  source  of  tlu^  metal. 

Pt/rn.rffu.  —  rpon  one  thin  s(*ction  of  a  nu^jjc^t  from  Uritish  Cohim- 
bia  adlierinii:  crvstals  of  ])vroxen(^  have  been  discov(M*(Ml  bv  the  writ<*r. 
They  are  illustrated  by  PI.  Ill,  C.  The  pyroxene  appears  to  Ix' 
common  au^ite.  It  possesses  the  usual  high  extinction  an^le  and  the 
other  normal  optical  properties.  Pyroxenites  occur  near  the  pla<»e  of 
discovery  of  the  nugget,  and  have  probably  been  the  mother  rock. 

Mica. — Kokscharow  has  recorded  one  instance  in  the  Urals  in  which 
a  phitinum  scab'  was  found  emtedded  in  a  mica  crystal.* 

(hihl. — (rold  has  been  mentioned  in  connection  with  the  analvsisof 
])latinnm,  and  th<»  remark  was  there  made  that  the  vellow  metal  was 
])rol)ably  alloyed  with  tlie  platinum  in  the  cases  cited.  It  does,  how- 
evei",  oecui-  either  nn^'hanically  involved  with  the  platinum  or  plate«l 
oi-  wi'lded  to  it,  and  in  searching  ov(m*  a  number  of  nuggets  several 
ha\  <'  been  fonnd  in  which  the  gold  formed  an  auxiliarv  min(*ral.  Thev 
have  been  obtaincMl  chiefly  from  Colombian  samples,  and  two  small 
ones  have  been  selected  foi-  illustration,  as  shown  b}'  PI.  II,  A  and  B. 
PI.  11,  B,  is  of  special  interest,  as  it  shows  gold,  platinum,  and 
dolomite^  or  magnesite  on  the  same  piece.  The  white  mineral  etTer- 
vesces  feebly  with  warm  nitric  acid.  A  number  of  others,  which  arc 
small,  have,  how<»ver,  likewise  ])een  stjidied.  Some  wen^  obtained  in 
British  Columbia  and  some  in  Russia. 

So  far  as  known  to  the  writer,  no  other  minerals  have  been  actually 
found  forming  a  i>ai-t of  the  nuggets  (^xcept  iridosmine.  It  is  possible 
that  mairnetite  mav  at  times  have  been  takcMi  for  chromite.  The  rust  v 
crust  on  some  nuirgcUs  mav  be  a  mineral  not  mentioned  above. 

Ass(K-i(it<  <l  iNUK  )'nls  in  fJie  iirdvels. — Minerals  associated  with  the 
[)lat  iuuni  nuggets  are  the  familiar  ones  which  have  been  so  fre([uently 
studied  in  eoniu^etion  with  the  much  mon*  abundant  gold-bearing 
placei-s.  The  eommonest  ones  are  gold,  silver,  copper,  iridosmine,  anl 
other  membei's  of  the  i)latinum  group,  chromite,  magnetite,  menaecan- 
it(%  gariu't,  zircon,  rutile,  small  diamond.s,  topaz,  quartz,  cassiterite, 
pyrite,  and  epidote.  Almost  any  mineral  of  high  specific  gravity  which 
is  connnonly  met  in  rocks  ma}^  be  expected  to  appear  in  the  pannings. 
Purchasers  of  platinum  dust  also  occasionally  meet  bits  of  lead,  which 
appear  to  l>e  shot  that  have  l>een  fired  from  a  gun.  It  is  possible  that 
they  have  gotten  into  the  gravels  after  having  l)een  used  by  some 
hunter.     It  is  at  least  charitable  to  attribute  this  source  to  the  lead. 


•  Materialen  zur  Min«»raloj^ie  RusslandB*  Vol.  "^ 
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PliATlNlJM  IN  COUNTKY  KOCK. 

The  greatest  interest  has  been  felt  by  all  faiiiiliHr  with  the  Hubjoct 
in  the  discovery  of  platinum  in  the  mother  rock,  and  a  number  of 
observers  have  endeavored  to  trace  the  nuggets  back  to  their  sources. 
In  four  or  five  cases  this  has  been  accomplished. 

Urcds. — ^The  first  person  to  succeed,  or  to  believe  that  he  succeeded, 
was  Dr.  Morite  von  Engelhardt,  who  was  professor  of  mineralogy  in 
the  University  of  Dorjiat.  In  the  early  jmrt  of  the  preceding  creiitury 
it  seems  to  have  been  a  not  infrequent  custom  among  several  of  the 
European  governments  to  commission  a  scientific  man  to  travel 
with  a  view  to  investigating  the  miiieralogic4il  resources  of  some 
particular  region.  Gustav  Hose's  famous  trip  through  the  Urals 
and  the  Altai  Mountains  may  1k3  cite<l  as  an  example.  In  a  some- 
what similar  way  Professor  von  Engelhardt  was  sent  in  1H2B  by 
his  university  to  trace,  if  i>ossible,  the  gold  and  platinum  of  the 
Urals  to  their  sources.  His  results  were  published  in  a  small 
pamphlet  of  44  pages,  in  Riga,  in  1828.*  Professor  von  Engelhardt 
studied  the  gold  and  platinum  at  Nijnl  Tagilsk  and  at  Nijni  Turiusk. 
On  his  return  from  Nijni  Turinsk  to  Nijni  Tagilsk  he  discovered,  near 
the  village  of  Laja  and  upon  the  bank  of  a  neighboring  brook,  weath- 
ered jwrphyritic  rocks  which  furnished  superficial  deiK)sit8  very  simi- 
lar to  those  in  the  platinum  mines  at  Nijni  Turinsk.  Although  they 
were  deeply  weathered,  he  was  able  finally  to  secure  some  specimens 
of  fresh  material.  In  his  description  he  states  that  they  exhibited  a 
part  that  resembled  greenstone  and  a  x^art  like  syenite,  consist  ing  of 
hornblende  and  reddish  white  feldspar,  with  some  imperfect  crystals 
and  rounded  nests  of  individual  feldspar.  The  outer  surfac^es  of  the 
bowlders  and  of  the  cracjks  were  coated  with  brown  ocher  and  black 
oxide  of  manganese,  but  toward  the  center  the  feldspar  crystals  Iwcame 
white  and  kaolinized.  The  larger  nests  of  feldspar  seemed  like  sphe- 
roids of  feldspar-porphyry.  The  remaining  finely  crj^stalline  ])ase 
was  a  mixture  of  hornblende  and  feldspar  and  was  brown  and  stained 
with  iron.  The  binding  material  of  the  bowlders  was  feelilc.  It 
resembled  brown  jasi)er,  or  brown  clay  ironstone,  and  api)eared  in 
rounded  grains  and  angular  bits. 

In  places  the  rcwk  was  entirely  black  and  full  of  fine  pores.  The 
onter  portion  could  lw»  knocked  off  in  curving  shells,  so  that  the 
observer  might  imagine  that  he  hail  a  slag  before  him  if  it  w(mc  not 
that  the  core  made  it  x>ossible  for  him  to  recognize  the  porphyry.  Hy 
a  careful  examination  of  these  specimens  Professor  von  EngeUundt 
was  enabled  with  a  lens  to  discover  in  the  fresh  i^orphyry  shining 
metallic  points  resembling  the  platinum  which  was  washed  from  th(^ 
sands  at  Nijni  Turinsk.     These  were  submitted  to  a  very  careful 


•TUs  little  work  is  not  easily  acoeasible  in  America,  Imt  a  copy  ii»  now  in  the  iMJssoHHion  of 
Itewriter. 
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chemical  investigation  by  his  colleague,  Professor  Osann,  who  sepa- 
rated a  pair  of  the  little  gi'ains  and  identified  them  as  platinum.  The 
granules  obtained  from  the  "syenitic  greenstone  porphyry"  were 
rounded,  with  little  elevations  and  depressions.  The  depressions 
\V(M'e  lai\ic<'ly  staine«l  black,  while  the  elevations  were  tin  wliite  and 
stronirly  metallic.  A  few  little  grains,  which  were  a  mixture  of  goM 
and  platinum,  possessed  a  grayish  yellow  color.  Each  platinum  giaiii 
was  inclosed  in  limonite  or  brown  ocher,  which  also  coated  the  small 
I)ores  even  of  the  fresh  rock.  Dr.  Engelhardt  states  that  probal)ly 
the  nunnTous,  largei-  pon^s  of  the  weathered  porphyry  had  likewise 
contaiiKMl  grains  of  platinum,  which  were  fi*ee<l  when  the  rock  fell 
to  pieces. '  This  discovery  is  extremely  interesting,  because  it  indi 
cates  the  presence  of  platinum  in  a  feldspathic  rock  and  not  in  a 
peridotite  or  serpentine,  or  in  an  especially  basic  type.  In  this  con- 
nection a  comparison  with  the  results  obtained  by  the  writer  in  British 
Columbia  will  be  of  interest. 

A  few  y(»ars  after  Professor  von  Engelhardt  made  his  discovery, 
Gustav  Rose  visited  Dorpat  in  connection  with  his  fanu)us  trip 
through  the  Urals.  Rose  records  his  great  desire  to  discover  platinum 
in  the  country  rock  and  the  interest  which  he  felt  in  Dr.  EngclhardtV 
investigations,  lie  visited  the  localitv  and  had  no  difficult v  in  col- 
lect  ing  similar  samples  of  rock,  and,  on  li is  return  through  Dorpat 
he  procured  additioiuil  nuiterial  from  the  same  lot  upon  which  Dr. 
Engelhardt  had  made  his  deterndnations.  Rose  w^as,  however,  una- 
l)lc  to  verify  Engelhardt \s  discoveries  and  found  no  i)latinum  in  any 
s[)ecimen  of  the  rock.''  These  results  would  indicate  that  the  plati- 
num is  sparsely  and  irregularly  distributed,  an  experience  which  has 
l)ecn  met  by  others.  Professor  von  Engelhardt's  observations  arc  so 
well  fortified  l)y  chenncal  tests  on  the  part  of  his  colleague,  Professor 
Osann,  that  one  would  hesitate  to  (question  them. 

Interest  has  been  felt  by  geologists  everywhere  in  the  announce- 
ment that  platinum  had  been  again  discovered  within  the  last  few 
years  in  the  country  rock  of  the  Urals,  but  as  the  published  descrip- 
tions have  been  in  Russian  they  are  not  easily  accessible  to  English- 
s[)eaking  ])e()plc.  In  the  sketch  of  platinum  in  Russia  wiiich  is 
siibse(iiiently  given,  a  translation  of  the  nu)st  important  paper  will 
be  found.  In  this  plac(^  it  will  Ix^  merely  remarked  that  in  a  paper 
by  Prof.  A.  Inostran/efl',  read  before  the  St.  Petersburg  Society  of 
Natinalists  in  1S')l\  and  entitled  Primary  Deposits  of  Platinum  in 
the  Urals,  a  description  is  given  of  the  most  recent  discovery.  Dau- 
bree  had  identified  platinum  by  assay  in  bowlders  of  peridotite  from 
the  vicinity  of  Nijni  Tagilsk  in  1876.  In  the  summer  of  1892  Pro- 
fessor InostranzefT  visited  this  district  and  recognized  the  fact  that 


•Die  Lagerstatte  des  Goldes  und  Platin  im  Ural-Oeblrge,  by  Bforitsyon  Engelhardt.  Riga, 

1828,  pp.  30-31. 
bReise  nach  dem  Ural,  etc.,  by  Gustav  Rose,  Vol.  1,  p.  »40. 
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the  gravels  eontaining  the  platinum  had  lieen  derived  from  Soloviev 
MoantaiOy  which  was  known  to  consist  chiefly  of  serpentine  and 
peridotites.  About  that  time  the  story  spread  that  a  laborer  had 
been  seen  mining  by  himself.  When  he  was  finally  located  it  was< 
found  that  he  had  blasted  into  the  rock  of  the  mountain  and  liad 
followed  up  a  pocket  some  35  cm.  in  diameter.  The  n>ck  whi(*h  liad 
been  mined  appears  to  l>e  an  altered  olivine  rock  which  has  passed 
even  beyond  the  stage  of  serpentine.  It  consists  of  chromic  inm, 
serpentine,  and  dolomite,  and  seems  to  l>e  somewhat  shatU're<l, 
because  its  pieces  are  cemented  together  by  opaline  silica.  When 
this  shattered  and  more  or  less  decomiM>sed  rock  was  crusheil  and 
panned  it  yielded  colors  of  platinum  of  an  excee<liugly  fine  character, 
but  they  were  distinctly  recognized.  On  assay  of  500  grains  of  the 
crushed  rock,  taken  in  several  samples,  platinum  was  found  to  be 
present  to  an  amount  of  0.0107  per  cent,  or  about  3  ounces  to  the  t<m. 
This  platinum  contained  no  iridium. 

There  is  record  of  the  presence  of  platinum  in  the  gold-l>earlng 
quartz  veins  at  Beresovsk,  Russia.'^ 

Colanibia. — As  early  as  1820  Boussingault  announced  in  a  letter  to 
Humboldt  that  he  had  obtained  scales  of  platinum  upon  {mnning  the 
ferruginous  outcrop  of  a  vein  whi<».h  occurred  at  Santa  Rosa,  near 
Medellin,  province  of  Antioc^uia,  Colombia.  Further  details  are 
given  in  the  subsequent  description  of  platinum  in  Colombia.  By 
a  misunderstanding  of  the  records  this  locality  is  sometimeH  nien- 
tioned  as  being  in  Brazil,  as,  for  example,  in  Dana's  Mineralogy. 

Mexico. — In  1875  Sandberger  announced  that  he  had  detected  plati- 
num in  some  pseudomorphs  of  limonite  after  pyrite  from  an  unre- 
corded locality  in  Mexico.^ 

Brazil. — In  various  pai)ers  on  platinum  the  stiitement  has  l)een 
recorded  that  the  metal  has  l)een  discovered  in  place  in  Brazil.  ( -.  F. 
Hartt  states,  on  page  448  of  his  (ieology  and  Physic^il  (xcograpliy  of 
Brazil,  that  platinum  is  found  in  quartz  veins  which  cut  sycuitic 
gneiss.  The  veins  are  called  the  Boa-Esperanya.  llartt  also  states, 
on  page  542,  that  the  gold  of  Gongo  Seco,  in  the  province  of  Minas 
Oeraes,  contains  palladium,  and  in  a  footnote  he  states  further  that 
the  gold  of  Brazil  is  always  alloyed  with  silver  and  occasionally  with 
platinum,  and  that  it  may  contain  iron.  Iridium  and  iridosmine  arc 
found  in  the  gold  washings  of  Minas. 

Note.— Since  this  bulletin  was  written,  the  writer,  with  the  cooperation  of 
Dr.  David  T.  Day  and  Mr.  A.  W.  Johnston,  has  accnnialated  proof  of  the  presence 
of  platinam  in  pyrite  and  in  quartz  veins  from  several  American  localities.  Tiie 
notes  are  in  preparation  tor  publication. 


•Phimpe*s  Ore  Deposits,  Sd  edition,  pp.  646-646. 
^Neaes  Jahrbaoh,  1876,  p.  606. 


32  PLATINUM    AND    ASSOCIATED   METALS.  [BiLLm 

Platinum  was  observeil  and  i-eported  to  be  a  constituent  of  copper 
ores  very  early  in  tlie  nineteenth  century.  In  the  series  of  samples 
of  tetraheilrite,  or  some  mineral  resembling  it,  which  was  sent  from 
Guadalcanal,  Spain,  to  Paris  in  180(>,  the  French  chemist  Vauquelin 
(liscc^voHMl  platinum  in  amounts  varying  from  a  trace  to  as  much  a^ 
10  jHT  (MMit.  The  ore  came  from  veins,  and  the  platinum  no  doubt 
WHS  found  in  place.  Additional  details  are  given  regarding  the  local 
gcoloiry  in  the  notes  upon  platinum  in  Spain.'* 

Fram-r.  —  l>(Mlhicr  and  l>cc<iuerel  have  detected  it  in  limonite  fn)in 
the  departments  of  Charente  and  Deux  Sevres,  France.^' 

A  v(My  intiTcsting  case  of  the  occurn^nce  of  platinum  in  tetrahe- 
drite  and  in  bournonite  in  certain  limestones  of  the  western  Alps  luis 
been  described  by  E.  Gueymard,'  a  French  mining  engineer,  long  a 
resident  of  the  i-egion.  The  platinum  varied  from  nothing  to  amounts 
that  could  be  weighed.  The  majority  of  the  samples,  however,  failed 
to  afford  it.  (Details  are  subsequently  given  under  "France,"  p.  65.) 
The  occurrence  is  of  great  intiCrest,  and,  taken  together  with  the  results 
of  Vau([uelin  and  the  known  presence  of  platinum  in  the  nickel-coj>per 
ores  of  Sudbury,  makes  it  desiral)le  to  scrutinize  this  type  of  ore  with 
gi-eat  care.  It  is  (piite  ])ossible  tliat  in  the  past  small  amounts  of  plati- 
num have  been  overh)oked,  which,  with  modern  electrolytic  methods 
of  separation,  could  be  protitably  ol)tained,  and  there  is  reason  to 
believe  that  occurrences  of  this  sort  are  more  promising  for  economic 
treatnieiil  than  are  those  of  native  platinum  spai*sely  distril>utcd  in 
otlHM-wise  banen  lock.  The  failure  of  platinum  to  amalgamate  makes 
its  metallurgical  recovery  much  more  difficult  than  that  of  gold,  and 
its  (extraction  through  the  medium  of  copper  furnishes  one  of  the 
most  promising  lines  of  attack.'' 

(rf  rinanj/. — In  this  connection  it  is  interesting  to  note  its  detection 
by  Maximilian,  Duke  of  Leuchtenberg,  in  1847,  in  the  black  sand 
which  remained  at  the  anode  when  copper  sulphate  wiiselectrolytically 
treated.'*  Platinum  has  l)cen  discovered  in  amounts  that  admitted 
of  separation  in  old  silver  coins  which  circulated  in  Germany  and 
which  had  derived  their  silver  from  silver-copper  ores.^ 

11.  Hossler  has  described  the  methods  of  separating  the  platinum 
from  the  silver  which  was  obtained  from  the  mines  at  Commern  and 
Mechernich.  These  famous  ore  bodies  consist  of  beds  of  Lower 
Triassic  saiKlstone,  which  are  impregnated  with  nodules  of  galena  or 

•VaiKiuolin,  Annales  do  Cboinie,  Vol.  LX,  IHKi,  p.  317.  Journal  fttr  die  Chemie,  Physik  uud 
MiueraloKie,  Vol.  II,  4,  18(16,  p.  mi.    Leonbards  Jahrbuch.  Vol.  II.  p.  311. 

••Poggendorfl's  Annalen,  Vol.  XXXI,  1834,  p.  590. 

c  Comptes  rendus.  Vol.  XXIX,  1847,  p.  814. 

(1  It  is  interesting  to  observe  that  eight  months  after  this  paragraph  was  writteo  platinum,  in 
the  form  of  included  sperrylite,  was  announced  in  the  ore  of  the  Rambler  Copper  Mine,  Wyo- 
ming (W.  C.  Knight,  Eng.  and  Min.  Jour.,  Dec.  28, 1901,  p.  846;  Wells  and  Penfield,  Am.  Jour.  Sd., 
Feb.,  1UU2,  p.  95). 

•  Bull.  Acad .  Sci.  St.  Petersburg,  Vol.  VI,  1848,  p.  129.  Dingler's  Poly  tech.  Jonmal,  Vol.  XXXV, 
1847,  p.  KXi. 

'M.  Pettenkoffer,  Poggondorff's  Annalen,  Vol.  LXXIV,  1848,  p.  816. 
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ee^ussite,  and  more  rarely  of  copper  carbonate.  While  the  fiilver 
was  probably  derived  from  the  galena,  and  while  the  platinum  may 
have  come  from  the  same  source,  yet  the  suboi-dinate  presence  of 
copper  casts  a  little  uncertainty  over  the  original  association  of  the 
platinum  as  between  it  and  the  leml.* 

Platinum  in  association  or  combination  with  galena  has  been 
rei>orted  several  times.  Details  of  such  an  occurrence  in  France  that 
could  not  be  verified  will  be  found  under  ''France,"  p.  65.  Another 
from  Algiere  has  been  reported,  but  further  corroboration  is  desir- 
able.^    (Seep.  82.) 

Pennsylvania, — In  1852  Dr.  F.  A.  Grenth  announced  that  he  had 
detect-ed  platinum  in  the  assay  of  a  clay  slate  containing  pyrite,  chal- 
copyrite,  and  galena  in  Lancaster  County,  Pa.  He  likewise  discov- 
ered traces  of  platinum  and  silver  in  ilmenite  from  a  mica-schist  in 
the  same  place.*"  In  later  years  platinum  has  been  detected  by  A.  W. 
Johnston  in  variable  but  sometimes  considerable  amounts,  of  which 
the  details  are  given  later,  not  far  from  Boyertown,  along  the  lx)rder 
of  Berks  and  Montgomery  counties.  Pa.  The  mother  rock  is  a  black 
Triassic  shale.  A  black  dioritic  gneiss  from  eastern  Pennsylvania 
has  afforded  appreciable  assays. 

Arizona, — Shales  have  been  brought  from  Arizona,  from  some 
place  in  the  vicinity  of  the  Grand  Canyon  of  the  Colorado,  which 
on  assay  have  yielded  weighable  amounts  of  platinum.  (See  under 
"Arizona,"  p.  51.) 

Ontario, — In  1888  F.  L.  Sperry  noted  small,  shining,  metallic  crys- 
tals in  the  concentrate's  obtained  from  the  Vermillion  gold  mine,  a  few 
miles  west  of  Sudbury,  Ontario,  which  was  based  upon  a  quartz 
vein  cutting  rusty  diorite.  When  these  crystals  were  investigated  by 
Messrs.  Wells  and  Penfield,  of  New  Haven,  they  were  found  to  be 
arsenide  of  platinum  (PtAsj),  the  first  compound  of  platinum  with  a 
nonmetallic  substance  which  ha.*^  been  recognized.  They  named  the 
mineral  *'sperrylite,"  and  it  has  since  been  discovered  in  many  of  the 
nickel  mines  of  Sudbury.  It  seems  to  favor  the  chalcopyrite  rather 
than  the  pyrrhotite,  but  Clarke  and  Catlett  have  shown  that  the  sul- 
phide of  iron  and  nickel,  polydymite,  likewise  contains  considerable 
proportions  of  platinuui.  These  discoveries,  therefore,  revealed  the 
presence  of  platinum  in  place  and  in  association  with  ores  which  are 
usually  regarded  as  of  igneous  origin,  and  which  are  knowi;  to  occur 
•in  basic  igneous  rocks.**  Full  deseripticms,  with  citations  of  the 
literature  bearing  on  the  subject,  will  be  found  subsequently  under 
"Canada,"  p.  38. 

•H.  R^Sssler,  Liebig^s  Anualen,  VoL  CLXXX,  1876,  p.  240. 

^Comptes  rendus,  VoL  VII,  1838«  p.  246. 

•F.  A.  Oenth,  Pharm.  CentnUblatt,  1862,  p.  T2. 

'Microscopic  inTestigrations  now  beinff  made  by  one  of  the  writer's  students,  Mr.  C  W.  Dick- 
•on,  «po9  Sndbnry  ores,  cast  much  donbt  upon  the  igneous  origin  of  the  sulphides,  and  indicate 
m  ivilacement  of  f erromagnesian  allicates. 
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'Wyominy. — PUlinum  luu*  Ix-en  rt-iwntly  reported  by  W.  C.  Knight 
M  a  coDstitoont  of  the  copper  orw,  and  more  particularly  of  the  poveK 
lite,  of  the  Rambler  copper  mines,  abont  60  milen  south  of  Laramie. 
WellH  ami  Penfield  have  delected  sperrylite  in  the  covellite.* 

AVw  Stiulk  WnU^.—ln  IHS'J  sttenf  ion  wa*t  directed  to  certain  ferru- 
ginoiix  materials  resembling  goosan  which  outcropped  in  the  vicinity 
of  Itroken  ilill,  in  the  extreme  western  portion  of  New  Sontb  Wales, 
Australia.  When  thi»  ferruginous  cap  was  assayed  it  was  found  t^j 
contain  platinum,  even  up  to  several  ounces  per  ton.  The  cappings 
are  f|iiit«  wiclelj-  distribute*]  in  the  region,  an<i  rest  upon  more  or  less 
altenv]  metamorphie  rocks,  embracing  gneisses,  qaartzitex,  and  schists 
of  I<<iwer  SiluriHii  age.  Shafts  have  been  sunk  to  shallow  depths, 
anil  have  revwtled  the  fact  that  iron  greatly  diminishes,  and  clays 
and  kaolin  come  in,  until  unaltered  rock  is  encountered.  The  clajn 
also  gave  assays  for  platinum.  It  is  thought  by.!.  B.  Jaciuet  that  the 
iron  caim  are  due  t4)  uprising  springs,  which  have  likewise  introdnced 
the  platinum. 

jVoWA  Caroliiiii. — In  IHUH  it  was  annonnctKl  that  spiTrylite  had 
been  discovered  in  North  Carolina  an  early  as  18tl4  by  W.  E.  Hidden. 
Ij»ter  on  Messrs.  Hidden  and  Pratt  followed  up  the  sperrylite  and 
I  ignoeiated  minerals,  until  they  deBnitely  located  them  in  a  ledge  of 
Roek  u[K>ti  the  top  of  Mason  Mountain,  Macon  Connty.  The  roek 
eonNiHti^  of  garnet  iif  tlie  variety  rhnifotitc,  and  of  hinlitc,  t*»KefIier 
with  considerable  iron  sulphides.  Panningsof  the  surface  soil  yielded 
sperrylite. 

Briti-ih  Col>nnl/in. ^-In  the  summer  of  l!tOO  A.  W.  Johnston  and  the 
writorsucce<'de<liuilemonstratinglhepre8cnceof  platinum  in  the  peri- 
dotite  of  the  Tulamecn  River,  Hritish  Columbia,  and  in  a  neighbor- 
ing gi-anite.  In  the  former  the  platinum  favors  asbestiform  streaks, 
whi<rh  appear  to  lie  present  along  lines  of  faulting  in  the  peridotite. 
In  the  granite  the  platinum  was  discovered  along  a  crushed  belt 
which  wa.s  richly  staint^l  with  chlorite.  More  details  are  subseqaently 
given  under  "Hritish  Columbia"  (p.  :}«). 

Ri'mnti^. — From  this  r<'view  nf  the  discoveries  which  have  been 
hitherto  made  it  is  evident  that  platinum  is  not  exelnsively  limited 
to  the  olivine  rcK-kN,  nor  indeed  tn  the  igneous  rocks  and  the  placers, 
but  tlmt  it  dfMis  appear  sometimes  in  veins  with  other  metals,  espe- 
cially (-op[>cr.  It  would  follow  that  the  platinum  migrates  in  solution. 
It  or  it.i  Hrseiii<lc  prol>ably  is  soluble  in  some  form  of  solutions  which 
involves  cnpiM-r.  Commercially  speaking,  however,  the  amount  which 
has  thus  far  been  detected  is  small. 

'  W.  C.  Knlttht,  Eiig.  Hod  Min.  Jour.,  Dec  IM,  WUl;  Wells  uid  Ponfleld.  Am.  Jour.  Sd.,  Fob., 
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PI^ATTNTTM  IN  AUSTRAXIAN  COAIi. 

A  most  extraordinary  case  has  been  recorded  of  the  presence  of  the 
metals  of  the  platinum  group  in  the  ash  of  certain  Australian  coals 
(exact  locality  not  mentioned),  along  with  vanadium.*  The  coal,  as 
analyzed  by  Messrs.  Thirkell  <fc  Co.,  of  London,  yielded  the  following: 


Carbon 65.2 

Hydrogen     4. 6 

Oxygen 21.8 

Nitrogen 1.9 

Sulphur. 3.8 


Water  at  100^  C 0.7 

Ash... -    1.7 


Total 99.7 


The  ash  yielded  the  results  under  No.  1.     No.  2  is  a  second  sample. 


Vanadium 

Platinum  metals 

Oxygen  with  aboye 

Sandy  and  earthy  matters 

Total 


No.  2. 

2.90 

.23 

5.10 

91.77 

100.00 


This  means  in  the  original  coal  a  little  over  144  troy  ounces  of 
vanadium  and  20f  ounces  of  the  platinum  metals  per  long  ton  of 
coal,  and  makes  the  coal  the  richest  crude  platinum  ore  yet  assayed.^ 
No.  2  is  an  analysis  of  the  ash  of  the  coal  in  bulk.  It  implies  only 
an  eighth  as  much  vanadium  and  a  fifteenth  as  much  of  the  platinum 
metals  per  ton  of  coal,  if  the  ash  were  the  same  percentage  of  the 
coal  as  before;  but  its  percentage  is  not  given  in  the  citation.  The 
amounts  of  vanadium  and  platinum  which  are  given  in  the  citation 
are  over  146  ounces  of  vanadium  and  more  than  11  ounces  of  the  plat- 
inum metals  per  ton  of  coal,  which,  if  correct,  would  imply  a  high- 
ash  coal. 

Coals  whose  ash  is  rich  in  vanadium  are  known  in  Argentina  and 
in  Peru,  but  no  mention  of  platinum  has  been  made  in  connection 
with  them. 

PliATINTJM  IN  METEORITES. 

In  January,  1899,  John  M.  Davidson,  of  Rochester,  N.  Y.,  announced 
that  he  had  identified  platinum  in  two  meteorites.  Of  the  Coahuila 
meteorite,  608.6  grams  were  tested  and  yielded  0.014  gram  of  platinum. 
Of  this,  0.0015  gram  was  insoluble  and  gave  indications  of  iridium. 
Of  the  Toluca  meteorite,  464  grams  afforded  a  little  platinum,  with 
indications  of  iridium.*'  Palladium  was  earlier  annotinced  in  an 
Italian  meteorite.*^ 

*  Seventeenth  Ann.  Bept.  U.  S.  Oeol.  Survey,  Part  HI,  p.  282. 

^This  would  be  1134  ounces  of  vanadium  and  17|  ounces  of  the  platinum  metals  per  short  tjcvck.. 
*Platinnm  and  iridium  in  meteorlo  iron,  by  John  M.  Davidaoii*.  lasx.  ^o\v.T.^sic\.^^vEL.>>SS9f^^'^^. 
«0.  TroltareUi,  Jour.  Chemical  Society,  Vol.  LX,  V»d\,  \>.  »3&. 
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Pr^ATINUM  IN  TIIE  HITS. 

I      Pljitiniim  lias  Iwen  iletecUid  by  tli©  8pei;tniScoii«»  in  thf  sun.' 
OENERAI.  PAPKIW  ON  PLATlNtTM. 

Bui.i.uAN,  Charles.    The  platinum  ^onp  of  metiils;  The  Mineral  Indnstrj,  Vol.  I. 

I«08,  p.  373. 
Bkf.ithaupt.    On  the  vBtietiea  or  native  platiunm;  Pogj^endorff's  Aunaleo,  Vol. 

Vm.  1826,  p.  300. 
DArssfiR,  A.    Biperieacea  siir  nmttation  artiHcielle  da  platiiie  natif  ma^neti' 

polaire:  Comptea  rendns.  Vol.  LXXX,  IWTri.  p,  .'iSB. 
Drvili^  and  DtCRItAY.     On  the  chemistrf  and  metallurgy  of  the  platinum  groap: 

AnnalesChim.  Phye.,  3d  series,  Vol.  LVI,  p.  149. 
!ipBtMV,  E.     Nonvellea  recherchea  aur  les   m^tanx  qui  accompaffnent  In'plfttine 

dacB  aa  mine:  CoiiiptvB  rendus,  Vol.  XXXVIII.  p.  10U8.    Erdmaun's  Jour.  f. 

pmkt.  Cheiii..  Vol.  LXII.  p.*34a 
I JIOWE.  James  Lewif.    BiblioRraphy  of  the  iiietale  of  the  platlnnm  group;  Smith' 

eonian  HiK^llaneons  CallectioQB,  No.  1084.    Witshinj^ton.  18U7.    This  Is  the 

moat  compteI«  work  of  reference  on  the  platinaui  group  of  metals. 
HiLLEit,  E.  H.    The  aaaay  of  platinniii:  Hchool  of  MinoH  Qnarterly.  Vol.  XVII, 

isiht,  p.  an. 

VooT,  J.  H.  L.     Ob  the  proceaaea  of  crystal lization  in  eruptive  rocks:  ZeitBch.  f. 
prabt.  Geologie,  July,  Ma,  pp.  3C7-268;  OL-tober,  1SU4,  p.  307. 
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(QUEBEC. 

About  the  middle  of  the  last  century  thert  was  considerable  inter- 
est i»  the  gold-bearing  placers  which  had  been  discovere<l  along  the 
south  bank  of  the  St.  Lawrence  River  in  what  in  known  us  the  East- 
ern Townships  of  Quebec.  A  few  minute  scales  and  giaiiis  of  plati- 
num and  iridosmine  were  noted  by  T.  S.  Ilnnt  in  the  gold  of  the 
Riviere  du  Loup.  It  is  also  stat^'d  that  tliese  minerals  are  likewise 
found  with  the  gold  of  the  Riviere  des  Plantes.'' 

The  source  of  this  platinnm  has  not  been  discovered,  but  it  is  well 
known  to  geologists  that  serpentine  occurs  along  the  border  between 
Quebec  and  Vermont  and  New  Hampshire.  It  is  possible,  however, 
that  it  may  lie  Unt  far  to  tlie  west  to  have  fui'uished  the  nuggets.  The 
glacial  drift,  moreover,  easts  some  uncertainty  over  the  exact  source. 
Here  reference  may  be  made  to  the  nugget  which  was  found  at  Platts- 
burg,  N.  Y.,  reganling  which  a  note  is  subsequently  made  under  New 
York  (p.  57). 

•J.  N  T.wkyor.  Proc.  Boy,  Soc,  Lond..  Vol.  XXVU.  I8T8.  p.  2nj;  Hutchlns  and  Holden, P)«o. 
Am.  A.ad.  S,d.,  Vol.  XXIU,  m'l.  p.U:  Am.  Jour.  Scf.,  Vol.  XXXIV.  1887,  p.  (fil. 
>'T.  S.  Hunt.  QeoL  Sarrey  Cuuds,  1ISS1-&2,  p.  UU. 
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broHfjht.  into  tht>ir  present  position  with  the  igneous  roch  in  whi<'h 
they  o(!Cur,  As  regards  tlie  piatinum,  these  views  coiIlci<l^  with  the 
belief  thnt  in  it«  original  home  this  metal  most  frequently  in'<^urs  in 
asHuciation  with  olivine  as  a  true  igneous  mineral  in  the  peridotites, 
even  thougli  no  olivine  has  ever  been  found  in  the  Sudbury  norite- 
diorit*'.  Uiit  it  is  only  fair  to  state  that  some  authorities,  notably 
F.  I'ofiepny  jin<i  s.  F.  Kninions,  have  felt  that  there  were  objections 
ti>  the  view  lliai  the  Sudlniry  ores  were  of  igneous  origin.  In  the 
citutioTis  Im'Iow  ji  list  of  (uiix'rs  bearing  upon  the  platinum  is  given, 
and  liesides  these  a  few  others  upon  the  general  geology  of  the  nickel- 
eopper  iin's, '  For  the  general  geology  of  the  Sudbury  district,  see  the 
(ieological  Survey  of  Canada,  New  Series,  Vol.  V,  Part  I,  Report  F. 

Attention  may  at  this  point  be  directed  to  the  oeenrreuce  of  sper- 
rylite  in  North  Carolina,  which  is  subsequently  described  (p.  59). 

In  connection  with  a  careful  chemieal  and  geologic^al  investigation 
of  certain  magnetic  iron  ores  from  eastern  Ontario,  F.  J.  Poi>e  made 
some  careful  assays  for  platinum.  As  certain  of  these  ores  were 
igneous  in  their  origin  and  were  derived  fi-om  basic  rocks,  some  hope 
was  entertained  that  traces  of  platinum  might  be  discovered  in  them. 
None,  liowever,  were  found.'' 

BRITISH    COLUMBIA. 

Pliitinnm  has  been  obtained  in  commercial  quantities  in  connection 
with  the  gold  washings  of  sonfhweateni  Rritish  Columbia,  and  this 
source  luis  iiro\ed  to  Ih'  the  most  pn>duetive  of  all  thus  far  developed 
nptm  the  North  American  ('outinent.  When  the  California  wash- 
ings began  to  fall  off,  the  gold  seekers  penetrated  the  mountains  of 
the  northwest,  and  much  interest  was  felt  in  British  Columbia  as 
early  ti-s  ISIil.  Some  pi-ospci'ting  wa,H  done  on  the  Sirailkameen  River. 
The  Similkaineen  forks  into  two  branches  at  the  town  of  Princeton, 
which  lies  alwut  30  or  40  miles  north  of  the  international  boundary 
on  the  east  side  of  the  Casca^le  Mountains.  In  the  early  days  these 
two  branches  were  called  the  South  and  North  forks,  but  l»t«r  the 
North  Fork  received  the  name  Tulameen.  The  gold  washings  in 
IStil  and  snbsequent  years  wen'  not  extensively  developed,  although 
frimi  time  to  time  pai-tics  of  Chinese  worked  them.  Almost  from  t)ie 
start  it  was  rec-oguized  Ihiit  platiiinm  oeenrred  with  the  gold,  but  not 

■rinrk.*,  y.  W..  iiiiil  ('Btli^C.  <'hiir].>!>.     A  pintiiiiroroiis  ni''ke1  ore  rrnm  Cmaadm:    Ball.  U.S. 
Grill. Siirv)-  N'.j.ill.p.SI.    Ai.i.Jimr  S.i.,  :ld  seri"s.  Vol, XXX Vll.  iJ. lira 
Einmem,  S,  H,    Tbo  Mineral  lndaj-lry.  Vol.  1,  1««.  p.ST'. 
FouUou.  H.  B.  ion.  Usiioreliilse  Nti-keluravarkommun:  Jsbrbacbil  k   k.  kh-I.  ReioluiMislalt. 

isa2,voi.X[.up.aii. 

Qarnier.  J.  Ulnea  da  nickel,  cnln-e.  et  platlae  dn  district  d«  Sudbury  MtoialnM  d«  U 
SonleW  des  InBenleBrs  Civile.  Paris,  Harcb.  IWl. 

Herrltt,  W.  H.    Traas.  Am.  Inst.  Min.  Eng..  Vol.  XXIV.,  p.TIU. 

Penfleld.  S.L.    CryBUlUue  form  of  aperryllte:  Am.  Jour.  Sd.,  1880,  i>.  71. 

Wftlker.T.L,    Notes  on  aperryllW:  Am.Jonr.fici.,  Feb.,  lH9e,  p.Uft 

Wel1s,H.L.    Sperrylite,*  new  mineral:  Am.  JoQr.8cl.,J«B.,  IMB.jx.lT. 

t>  InvetitlRBtlon  of  magnetic  Iron  ores  from  eactem  Ontario,  by  P.  .1   ri>|ie:  1 
Uin.  Ede.,  Vol.  XXIX,  p.  «K. 
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until  fifteen  or  sixteen  years  later  was  it  saved.  The  accompanying 
map.  Pi.  IV,  will  serve  to  give  the  reader  the  geographical  location  of 
the  district,  and  the  later  geological  description  will  make  clear  the 
relations  of  the  platinum.*  In  1885  gold  was  observed  in  the  gravels 
of  Oranite  Creek,  a  tributary  of  the  Tulameen,  some  12  miles  above 
its  junction  with  the  Similkameen. 

Prospectors  rushed  into  the  district  and  washed  the  gravels  not 
only  of  this  creek  but  of  the  old  bars  on  the  Tulameen  which  had 
received  attention  as  early  as  1862.  For  several  years  the  activity 
was  considerable,  and  as  much  as  $383,000  worth  of  gold  is  accre<lited 
to  Oranite  Creek  from  1885  to  1888.  It  had  been  recognized  in  ISG2 
that  the  gravels  of  the  Tulameen  yielded  pay  as  far  as  Eagle  Creek, 
which  enters  the  Tulameen  from  the  north,  about  12  miles  above 
Oranite  Creek,  and  during  the  later  gold  washing  the  richest  plati- 
num ground  was  found  to  begin  at  Eagle  Creek  and  to  extend  down- 
stream. Platinum  also  bore  a  high  proportion  to  gold  in  Slate  Creek, 
a  tributary  which  enters  the  Tulameen  from  the  south,  about  8  miles 
above  Oranite  Creek,  llie  platinum  in  instances  attained  a  ratio  of 
1 : 3  as  compared  with  the  gold.  From  these  upper  waters  of  the  Tula- 
meen, beginning  at  Eagle  Creek  and  passing  downstream,  the  relative 
amount  of  platinum  gradually  decreases,  and  while  it  is  found  in 
Oranite  Creek  and  in  all  the  other  placers  of  the  drainage  system  of 
the  Tulameen  and  Similkameen  rivers,  it  nevertheless  decreases  in 
amonnt  with  the  distance  from  Eagle  Creek  and  the  headwaters  of  the 
Slate.  P*rinted  descriptions  of  the  geology  of  this  district  are  few. 
Dr.  Gtoorge  M.  Dawson  visited  it  in  1887,  and  as  a  result  of  his  trip 
gave  some  valuable  notes  upon  the  mineral  resources  as  well  as  the 
local  geology  in  the  reiK)rt  of  the  Canadian  Geological  Survey  for 
1887-88,  Part  R.  Much  light  is  also  cast  upon  the  local  geology  by  the 
very  valuable  work  of  Dr.  George  M.  Dawson  upon  the  Kamloops  map 
sheet,  which  lies  about  50  miles  to  the  north.^  Some  further  notes 
upon  the  resources  of  tlie  district  will  be  found  in  a  recent  paper  by 
W.  J.  Waterman.  *"  A  scale  map  with  an  outline  geological  section 
is  given.  During  the  summer  of  1000  the  writer  spent  nearly  three 
months  in  the  district  investigating  the  geology  of  platinum  along 
the  Tulameen,  and  through  the  courtesy  of  the  S.  S.  White  Dental 
Manufacturing  Company  is  permitted  to  contribute  the  following 
results: 

'As  regards  platinum,  the  ai-ea  of  chief  int(»ro8t  is  in  the  valley  of 
Slate  Creek  and  along  the  Tulameen  River,  below  Eagle  Creek.     As 


•  Reference  to  the  early  dtBcoveries  on  the  Similkameen  will  be  found  in  the  reports  of  the  Can- 
adian Geolof^cal  Surrey,  1802,  p.  V^I;  1877-78,  pp.  fl3B  and  15ttB. 

^  Report  en  the  geology  of  the  Kamloops  map  sheet,  by  George  M.  Dawson:  Geol.  Survey  of 
Canada,  Vol.  Vn,  Part  B.  The  present  writer  is  maoh  indebted  to  the  late  Dr.  Dawson  for  per- 
•cSial  advice. 

e Economic  geology  in  the  Similkameen  district,  by  W.  J.  Waterman:  British  Columbia  Bila- 
Ing  Record,  Vancouver,  November,  1900.  p.  411 .    A  few  notM  a.t  mi  mixVV&t  ^\a  «x«  ^^  <&\v\s^  ^  .^ 
Donald  is  En/rineeriDg  and  Mining  Jonrnal,  Mareb  19,  ISA,  p.  VR. 
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will  111'  Htinii  liy  Mil'  iM'i'ufHiwnyiiiK  mn.\*,  vbivM  in  muchly  accurate  for 
Mil"  ri'itUnt,  n  Kn<a(.  illkn  af  i)iirt<lr)t,ll«  nrnwfiH  t.liH  Tnlanimn  at  Its  jiinf-- 
Miiii  Willi  K.nKliirrifi<l(,ttri(I  oxtcmbt  in  a  uitiwruA  direction  n  little  wo«t 
iiF  iiirrtli  iiHii  )iiiu*4  mtiuTitalii  HiIkiv  ItriiiiHto  llio  south,  reaohiuginiu 
MiK  |iiHti|wnt«rHiif  MlathOiw^k,  (iixt  (^oiiAtltntingMio  litfichiwt  summit  of 
I.IiIh  illvl'lo  l''or  ciiiivoiili'iii'K  of  pcfBrinK'n  (li«  writer  han  cullod  this 
MiiiiMiill  M'liiiit  Ollvliii'  AIMkhikIi  tilt*  PxiHwiireH  ar(«  nearly  all  con- 
I'oaloil  hy  lu'dvy  NnmlHrniil  ((""ftvclH  in  the  iipiKM-waUTHor  Hlnte  ('rock, 
tilitt  )K>rliliitll<t  <1(K<N  nut  Mimiii  to  (txtfliid  faHlier  in  thin  direotlon,  hut. 
It  In  iMit  off  liy  n  nmk  cftllpil  pynixonlto  on  tlln  map  (PI.  IV).  It  in  » 
(•(irliiim  fiK-t  that  tlio  |)yn>xt>itlto  alxo  lionlorH  tlii>  perfdotlto  on  the  east 
»m)  Ilkt'wiHK  itii  th«  wt^Ht,  Hiiiitli  or  thd  TiilAmiHui.  Tu  thu  KuuMioast, 
huWi'Vi'i'i  tliK  |i\n)xxiilt«  HliHtlon  Into  Nyonitio  varielU'M,  whivh  contain 
vtiry  t'litiHldi'mhlii  |iro[)iirl.liinH  nf  unntrlateil  foldHjiar.  JnHt  almve 
ICit|lh>  Cii'ok,  nitil  iiri  the  norlhwHttt  bank  nf  thn  Tiilainfen,  a  nmall 
Hitvt  tif  arhiNtji  iiu<l  i|Uiirtjcttt>H  moro  or  Ii«nh  iiem'tvatiHl  hy  dikns  of 
|iiir)thyrliw  \»  ni«t.  'I'lio  rt>liiIiniiH  nf  IlKiae  rock:*  are  olMt-un^.  8tiU 
r«Hliiir  III  Mui  wttHi  tlio  whole  country  for  a  l«ii(t  (ll«l«.nw  cowRistw  of 
Itmiiltr,  ami  llu>  tfr»iilU>  \mt  U<i-ii  attitlit  <ilw<!<rve«l  at  th«  ho)wlwHt«rKuf 
ttuuMur  rn^^k  mi  t)io  nortli.  It  ]nt»!tnmilhly  HWiu^n  Hronrnt  from 
VM\  \Mk%^  ht  Itoultlor  I'rot^k,  nm)  (Htiuttitulos  tho  int«r%'ening  ouimtr)- 
mI  Mio  h(VHdWHl»n>  itf  ItiMtr  ('ni>k.  Th«  saine  in^nite  appears  along 
tMtlll  Hll.u■.^H  of  Oltoi-  Utk^-,  an.l  U  thm>f<m'  a  very  important  iiienil».>r 
(if  the  ItMVil  ^^*«llo^^y  >«>  th*>  northom  and  w(>st*>m  side  of  the  Tula- 
HitM>n.  The  pyiMM'uiU'  is  sui-itHilwl  on  tin-  <>a.st  by  enomuius  masfses 
of  voli'auio  i>n*kH  of  it  Ki'Ui'ial  ttndt>Kilif  idiamoter,  which  appear  to  l>e 
lh»*  itttUH'  «!.  Itttwson's  K;*rlii'r  Miinviif  voh-iniii.'s,  .is  d(>s<Tib»Ml  in  thf 
ivj^ovt  on  lln'  Kainloops  slttvt.  Thtim'  volcanies  an'  the  nmst  exien- 
!tiM>  fonuNlion  in  ihis  ivntral  a.^«a,  ami  tliey  serve  lo  iiniival  the 
\iKlev  txH'ks,  Chev  haM-  Ihh'M  S(»nie»vhat  iMmpres;i«>iI  and  shearril,  .•*nd 
have  evidently  ivtsw^l  ihi>>ut:h  fairly  s«>ver*>  laetaiuorithisiu.  In  the 
U|t|ter  (\ttiers  of  the  aorih  fork  of  lirauite  V'rvi'k  basalts  and  what 
dpl'^'ansl  U*  W  rliynbte  weiy>  id*i<'rve<l,  «  hU-h  lai-k  this  luetanKtrphisni 
ami  whieh  s»v>w  U»  v\>m>sitond  to  l>»ws*>nV  Later  Mi.».>ene  vok-anii-s, 
Al  »i»\i«e  jHMUt  on  the  h^vtdwaters  of  l^slar  Vnvk  rivals  have  n^-eutly 
bw«  Uy<»(»-*1,  whivh  .■«(>>  iir\»K-*My  of  \tu».>'«e  ase,  \vrtv!>|*>o.lini;  to 
the  l\-anm>''l<'  ''<^l^  ^"  IVtwN^nt  They  have-  however,  bi>vn  st»  aiiereti 
as  l\' iv*s»-.»A  \\'kin^  i«r\tvrt UTi-  The  writer  >>l«>erviAi  MUxvD'?  3*i«E 
K«  the  ■tt'U'.h  o;  '.hi-*  restv'ti,  Itit  divl  «e«  ^  .S!;  'he  rtttl  exE^Tiare-i. 
\>u  Ih^-  N^'Ult-.w^vvtertt  N^vtt-r  of  The  oyr\>\eRi:e,  at  she  hei*.iwawrs  o( 
Sij»»e  v"¥\vi.,  a  Nv".  e;  j;weu  -^-h^:*  af»t^s*^v,  »hi«.'bL  •-Vjeu'.U  iVt  T*-v-riI 
wtUss  .♦Alt,;  '.K«'  ^evv.'.»sJeo  of  »."ha3«tvv>*i  Vreet  The  ^ecudtZ  t^'o-.*.-' 
v>f  IlK-  ;>\  w-vex'.-jf  ,tavl  :!)pc  >*.■&:*:  ■,.>  v-js;Kv  iattie  2t..-vin-a:a  cv!C>.>o.  ."isc 
lo  lite  ■rrjj  .•;■  .he  N*-u-vv  v'£  >Ji:e  v">Ti.  Ni:  tie  l*"  4.-e  t*.>  uut^fi 
K'^'iV--  '.!!.*;    ■■  •*>  ■•(JVs>svXe  to  -i.-^re-'it: ae  '•V.eil  i<  ".i-  --i-i-fr      N-.' 
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was  nnable  to  decide  whether  it  is  later  or  earlier  than  the  pyroxeuite. 

* 

Several  dikes  of  later  eraptive  rocks  have  penetrated  all  these  oldei 
forms,  and,  as  they  show  but  slight  traces  of  metamorphism,  they  arc 
probably  later  than  the  Earlier  Miocene  volcanics.  They  are  chieflji 
rhyolites  or  qoartz-porphyries,  but  to  the  northeast  of  Lodestoue 
Mountain  and  near  the  old  Brigade  trail  a  large  dike  of  diabase  wa£ 
observed.  This  whole  region  has  been  extensively  glaciated.  Striae 
were  noted  in  two  cases,  one  of  which  was  along  the  Tulameen  just 
above  Eagle  Creek,  where  the  direction  of  the  valley  is  somewhat  east 
of  north.  The  striations  follow  the  trend  of  the  valley  and  may  have 
been  influenced  by  it.  A  number  of  others  were  observed  upou  the 
summit  of  Lodestone  Mountain,  where  the  topography  must  have 
had  less  influence.  They  were  closely  parallel,  however,  to  the 
previous  ones. 

An  extensive  and  complex  series  of  terraces  may  be  also  observed 
along  the  streams,  and  it  is  evident  that  the  region  has  undergone  a 
number  of  elevations  and  depressions  in  Pleistocene  time.  Along 
the  Tulameen  there  is  an  almost  continuous  bench,  of  which  no¥i 
only  stumps  remain,  and  at  Granite  Creek  i>ost-office  a  number  can 
be  recognized  up  to  200  or  300  feet  above  the  river.  Opposite  the 
mouth  of  Slate  Creek  a  bench,  which  is  washed  in  the  hydraulic  works 
of  Alexander  Swan,  reaches  an  altitude  by  aneroid  above  the  Tula- 
meen of  330  feet.  It  causes  Slate  Creek  to  turn  to  the  west  and  tc 
enter  the  Tulameen  in  a  direction  against  the  current  of  the  latter 
The  terrace  evidently  buries  an  old  ^outlet  of  Slate  Creek,  which  hag 
been  partially  exposed  by  the  hydraulic  operations.  A  similar  hlgli 
bench  of  gravels  has  turned  Champion  Creek  westward.  It  is  possi- 
ble that  the  presence  of  ice  in  the  valley  of  the  Tulameen  is  respon- 
sible for  the  deposition  of  these  bars.  Similar  phenomena  are  not 
found  on  the  north  side.  It  may  be  added  that  the  valley  of  the 
Tulameen  and  its  branch  creeks  is  a  very  narrow  and  steep  one,  and 
the  topography  gives  every  evidence  of  recent  development.  In  its 
general  character  this  entire  country,  as  has  been  well  set  forth  hy 
Dr.  George  M.  Dawson,  is  a  plateau  which  has  been  deeply  dissected 
by  the  present  streams.  The  drainage  has  not  been  so  long  in  opera- 
tion as  to  smooth  off  the  divides.  The  banks  are  yet  so  steep  as  tc 
make  zigzag  trails  a  necessity. 

The  rocks  which  are  of  chief  interest  in  connection  with  the  plati- 
num are  the  peridotite,  the  pyroxenite,  and  the  granitiC.  All  petro 
graphic  details  will  be  particularly  limited  to  these. 

MINBRALOOY  OF  THE  NUGOBTS. 

A  careful  search  through  large  quantities  of  Tulameen  platinun 
has  revealed  a  considerable  number  of  nuggets  which  contain  chro 
mite.  A  few  have  particles  of  olivine  still  adhering  to  them,  and  befon 
the  examination  in  the  field  was  taken  w^  \\»  n?^^  ^^.^sy^^Xi^^  *<5s^5 
olivine  rocks  would  be  found  in  tYie  T^g\ow,  «\\Xvwv^\vi^'t  •^'^^^^ 
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reoonnaissanco  nono  were  found,  and  Iho  Btatement.  was  made  in  his 
i-eport  thatapi>ai'ently  uoue  existed.  It  maybe  added  that  since  the 
writer's  return  a  nu^pt  lias  likewise  been  discovered  with  adlieriiig 
pjToxene,  as  has  been  stated  on  page  26-  This  association,  as  well  as 
that  with  chromite  and  with  olivine,  is  illustrated  on  PI.  III.  When, 
lidwever,  the  eonntry  was  oarefiilly  oliserved  along  the  upper  waters 
of  Slate  Creek  it  was  at  onee  discovered  that  theftreat  dike  of  perido- 
tite,  with  it«  (tanking  pyroxenite,  was  present. 

PerkJotite-. — The  peridotite  is  an  extremely  interesting  rock.  It  is 
of  the  variety  duuite,  and  eontAins,  so  far  as  the  writer's  observations 
have  gone,  no  other  minerals  than  olivine  and  chromite.  Some  sec- 
ondarj-  serpentine  and  some  amianthus  rftn  .bo  found,  and  oeoasionally  a 
little  pyrilo;  but  in  its  fresh  condition  the  rock  appears  to  be  practically 
pure  olivine,  with  occasionally  a  little  ehromit«.  PI.  V,  A  and  B, 
will  serve  to  illustrate  it,  and  the  following  analysis,  made  in  the 
laboratory  of  the  United  States  Geologicjil  Survey  by  W.  F.  Hille- 
brand,  indicates  itA  composition: 


\ 


Anali/aM  of  peridotiln  (varu>ly  dttnite)  from  EagU  Creek,  British  Colurnliia. 

SiO, 88.40  I  H,0 -1-1 10° __.-  4.11 

A1,0,  .- 39  I  CO, 1.10 

F8,0,  .., 8.42    P,0, ,        Tr. 

VaO 6.69    S 06 

MgO -- 45.38     C  ,0, .07 

CaO  _ 35  I  NiO 10 

Na,0,K,0 Op  I  MnO .34 

H,O-110- -  .2 


Total     ----    -       100.38 

If.  we  neglect  the  AljOj,  NajO,  KjO,  II/>-110",  S,  Cr^O,,  NiO, 
and  MnO,  and  assume  that  the  4. 1 1  ll^O  is  in  serpentine,  this  analysis 
yiehls  the  following  percent-ages  of  minerals: 

Magnetite..-      - - 4.90 

Serpentine - --.-  31.49 

Olivine.     -   -- --  01.22 

Calcite 0.63 

MagiieBite -- 1.58 

Tutal -..   ..    99.83 

This  result  is  undouliledly  very  close  to  the  truth. 
The  mass  of  tlic  peridotite  is  occasionally  traversed  by  veins  of 
fibrous  serpentine  or  amianthus,  wliich  appear  to  have  l»een  produced 
from  tlie  peridotite  itself  along  lines  of  minor  dislocation.  The  fibers 
of  tlio  serpentine  run  perpendicularly  to  the  walls,  as  is  the  common 
case  in  such  bodies  of  rock,  and  through  the  mass  of  the  fibers  grains 
of  chromite  are  at  times  distribut^Hl  ini'ecognizable  lines.  These  veins 
of  serpentine  become  rusty  on  esiiosure  and  yield  a  bright  red  or 
brown  decomposititni  priKluct,  which  at  once  attracts  the  eye  of  a  trav- 
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eler  or  prospector.  Occasionally  the  peridotite  iKH^omes  a  dense  black 
serpentine,  especially  in  the  vicinity  of  the  dislocations.  Shining 
specks  of  chromite  api)ear  through  the  dark-green  mass.  Every 
endeavor  was  made  by  the  writer  to  discover  in  the  midst  of  the  peri- 
dotite a  mass  of  chromite  of  large  extent,  but  except  for  bunches  the 
size  of  the  fist  or  at  times  still  larger,  and  for  certain  minor  streaks 
and  veinlets,  the  search  was  unsuccessful.  Great  masses  of  the  rock 
appeared  with  no  chromite  at  all  except  in  microscopic  form. 

Pyroxenifs;  augitesyeniie. — The  pyroxenite  is  a  black,  rather 
coarsely  crystalline  rock,  which,  in  typical  cases  when  examined  with 
the  microscope  and  as  shown  in  PI.  VI,  A,  contains  practically 
nothing  else  than  common  green  augite.  It  has  sometimes  been  sub- 
ject to  geological  deformation,  and  has  then  developed  secondary  horn- 
blende, and  in  a  few  cases  a  little  original  brown  hornblende  has  been 
observed.  Magnetite  is  not  infrequent,  and  at  Lodestone  Mountain 
it  becomes  a  prominent  feature  in  the  rock.  It  occure,  however,  richly 
distributed  through  the  pyroxenite  and  not  in  large,  pure  segregations. 
In  the  upper  waters  of  Slate  Creek  and  in  the  headwaters  of  the  North 
Fork  of  Granite  Creek  and  of  Newton  Creek  much  feldspar  enters  the 
pyroxenite,  changing  it  U}  an  augite-syenite  (PI.  VI,  B),  When 
examined  microscopically  all  the  samples  of  this  rock  which  were 
obtained  indicated  unstriated  feldspar,  and  therefore  orthoclase,  as 
the  prevailing  component.  This  was  a  matter  of  surprise,  because  in 
the  field  it  was  thought  that  the  rock  would  certainly  prove  to  be  a 
gabbro  or  a  diorite.  On  the  contrary,  it  is  a  very  basic  syenite,  and 
it  therefore  furnishes  some  interesting  parallels  with  the  rocks  in  the 
platinum  region  of  the  Urals.  The  discovery  of  pyroxene  upon  one 
of  the  platinum  nuggets,  and,  so  far  as  known,  the  entire  absence  of 
pyroxene  in  the  peridotite,  as  well  as  the  absence  of  olivine  in  the 
pyroxenite,  make  it  probable  that  the  platinum  has  been  derived  from 
both  of  these  rocks.  The  pyroxenite  is  clearly  a  later  rock  than  the 
peridotite,  because  on  Mount  Olivine  (which  name,  as  earlier  stat^, 
has  been  given  to  the  high  peak  where  the  peridotite  reaches  its  maxi- 
mum elevation  just  south  of  the  mouth  of  Eagle  Creek)  tongues  and 
dikes  of  pyroxenite  were  found  i)enetrating  the  peridotite,  and  on  the 
slope  of  Mount  Olivine  toward  the  Tulameen  dikes  of  pyroxenite  in 
peridotite  can  likewise  be  observed.  It  is  possible  that  the  syenite  is 
a  separate  intrusion  from  the  pyroxenite,  but  no  evidence  of  this  was 
met,  and  it  seemed  more  probable,  from  such  relations  as  could  be 
discovered,  that  they  shade  into  each  other. 

MOTHER  ROCK  OP  THE  PLATINUM. 

In  the  endeavor  to  trace  the  platinum  back  to  its  original  location 
in  the  mother  rocks,  it  was  evident  after  a  brief  survey  of  the  ground 
that  to  be  of  economic  importance  it  must  occur  in  some  special  form 
of  the  peridotite  or  pyroxenite.     Mountainous  masses  of  these  rocks 
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eould  Qot,  in  the  nalQiv  of  Dim  koou,  be  syxUtmaticiilly  Haii:pU-<l  «iiil 
setuiyed.  The  abiiiidanctt  of  chrumiU)  in  the  tiuggL>tA  wt>itl<l  Ifail  odp  to 
Beitruh  first  of  all  for  maeses  of  chromite,  and  necondly  one  would  wish 
to  test  every  other  peculiar  type  of  rock.  These  latter  wei-e  practically 
the  veiiis  of  Herpeiitiiie  and  the  dikes  of  pyrosenite  in  theperidot.iK^. 
Incidentally,  too,  unuuilH-r  of  assays  were  made  of  the  typical  country 
rocks,  of  the  basif  dikes,  such  as  diabase,  and  of  the  varieties  rich  in 
ma^uctiU.-  from  Lodestone  Mountain.  As  has  liocn  already  Bt»t«d.  no 
deposits  of  ehrouiite  of  large  size  cotild  be  found.  AssayB  of  the  ser- 
pentine veins  have  yielded  in  a  number  of  cases  platinnm  in  amounts 
iwrying  from  a  ti-ace  to  nearly  2  ounces  to  the  ton,  but  more  extended 
Umpling  did  not  indicate  a  sufficiently  even  distribution  of  the  plati- 
jiom  to  jnatify  exploitation.  Assays  of  the  older  pyroxenite  from 
Bues  of  dislocation  and  from  Ijodestoiie  Mountain,  where  the  con- 
tained magnetite  is  abundant,  failed  Ui  give  other  than  verj'  small 
traces  or  nothing  whatever.  A  most  i;areful  search  was  made  over 
the  talus  slopes  and  the  exposed  ledges  in  tlie  endeavor  to  discover 
|ilfltinum  in  place,  and  hundreds  of  hand  sjieciniens  in  which  chromite 
was  especially  abundant  have  been  examined  with  the  lens.  In  no 
oase  einild  a  nuggLit  lie  found.  But  it  is  fair  to  state  that,  when  in 
■mall  bit«,  chromite  yiehls  a  sliiuing  fracture  that  is  very  difBeull  to 
^listingaish  from  platinum  itself,  and  while  the  writer  was  in  no  case 
'ftble  U)  assure  himself,  even  by  microscopic  examination,  that  plati- 
num was  present,  it  is  possible  that  very  small  scales  of  it  were  over- 
looked. Masses  of  rock  rich  in  chromite  were  cobbed  in  several  cases 
and  were  crushed  and  panned,  but  even  in  the  concentrates  it  was 
not  certain  that  platinum  was  present.  Assays,  however,  did  indi- 
cate? it/  The  (ronclu.Hton  is  therefore  incvitalde  tliat  the  platinum,  ah 
a  rule,  is  in  excessively  line  scales  and  that  tlie  large  nuggets  are  rare. 
It  recjuires  the  concentration,  in  the  processes  of  weathering,  of  an 
enormous  mass  of  roek  in  order  to  yield  the  gi-avels.  The  drainage 
system  in  Hritish  Columbia  is  compai'atively  young,  and  no  such 
amount  of  rw^k  has  Ihh'U  exposeil  to  c<mcentration  as  has  iK'en  the 
case  in  the  old  and  long  eroded  region  of  the  Urals.  l*robably  from 
this  cause  the  amount  of  the  gravels  as  well  as  of'the  available  plati- 
num is  less  in  British  (.'olumbia  than  in  Russify' 

Rumors  are,  current  along  tlie  Tulameen  tluit  platinum  had  been 
disi-overed  In  former  years  near  the  mouth  of  Siwiish  Creek,  which 
enters  the  Tulameen  about ;)  miles  above  Eagle  Creek.  Aec*oniingly, 
a  trip  was  made  to  this  loi-alily  with  a  view  of  testing  the  rejiort. 
The  trail  crosses  Kiwash  Creek  half  a  mile  or  more  above  its  junction 
with  the  Tulameen  and  at  an  elevation  of  20Uor  SUOfett  above  the  lat- 
ter. Below  the  fiird  Siwaali  Creek  flows  in  a  deep  and  narrow  gorge, 
with  nunierons  cascades,  all  due  to  the  sheeting  of  the  granite.  In 
several  places  not  far  below  the  trail  lines  of  dislocation  are  evident. 
^One  crosses  tlie  Siwasli  at  vii;lil.  angles  t4>  its  line  of  flow  and  has 
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changed  the  granite  to  a  more  or  less  decomposed  mass  over  a  width 
of  15  to  20  feet,  ythe  granite  is  stained  green  by  chlorite.  Assays 
of  this  material  indicated  a  trace  of  platinum.  At  the  first  high 
cascade,  a  short  distance  below,  the  creek  flows  in  a  gutter  caused 
by  a  belt  of  schistose  rock,  the  schistosity  appearing  to  be  the 
result  of  excessive  shearing  in  the  granite.  Samples  of  this  material 
yielded  good  qualitative  tests  for  platinum,  although  not  enough  to 
weigh.  The  identification  of  platinum  in  a  rock  of  this  character  is 
extremely  interesting,  because  it  is  a  highly  acidic  eruptive  and  in 
strong  contrast  with  the  olivine  and  pyroxene  rocks  with  which  plat- 
inum is  especially  identified.  The  granite  at  Siwash  Creek  consists 
of  quartz,  orthoclase,  plagioclase,  biotite,  and  a  little  epidote.  It  is  a 
typical  granite,  and  except  for  the  manifest  effects  of  crushing  does 
not  deserve  detailed  description.  Whether  the  platinum  has  been 
introduced  in  solution  along  lines  of  dislocation  or  whether  it  was  an 
original  mineral  in  the  igneous  rock  can  not  be  stated.  No  assays 
have  been  made  of  the  unaltered  matrcrial,  and,  so  far  as  is  known  to 
the  writer,  its  presence  is  limited  to  the  lines  of  dislocation.  The 
granite  along  Siwash  Creek  is  also  penetrated  by  a  number  of  narrow 
dikes  of  diabase,  but  so  far  as  known  these  are  barren  of  platinum. 

The  following  table  gives  the  results  of  about  35  assays.     Where 
trace  is  given  it  moans  a  coloration  test. 

Tabulation  of  assays  of  platmum-bearing  rocks  from  tlie  Tulameen  district, 

British  Columbia, 


Kind  of  rock. 

Dances  per   1 
ton. 

Banded  zone  of  fibrous  serpentine  in  i>eri- 
dotite. 
Do 

.25 

Tr. 
None. 

.26 

• 

None. 
None. 
None. 
None. 
.125 
.5 
None. 
None. 
None. 

Do 

Do    

Do 

Do  

Do 

Do  

Do 

Chromite  or  rock  rich  in  chromite      

Do          

Do 

Do 

Do 

Do 

Paint  tr. 

None. 

None. 

.25 

.125 

Faint  tr. 

Faint  tr. 

Olivine-diabase 

Do 

Pyroxenite  dike 

Do 

Pyritons  talcose  rock 

Cmahe^      roxenite 

Remarks. 


Busty;  poor  in  chromite. 

0.2  per  cent  chromite,  by  panning. 
0.5  per  cent  chromite,  by  panning. 


Some  gold— not  all  platinum. 
Selected  chromite. 
Rock  rich  in  chromite. 
Da 
Do. 
8  per  cent  chromite  on  pcuming. 
Peridotite,  4.5  per  cent  chromite. 
Typical  olivine-diabase. 
Bowlder. 
In  peridotite. 

Pyroxenite  rich  in  magnetite,  dike 
in  peridotite. 
Pyritons  streak  in  peridotite  next  a 

quartz-porphyry  dike. 
Serpentinized  pyroxenite  along  a 

line  ot  ^k^s5^^a»^Ts^^'l>^>. 
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Kind  of  rock. 

lOB. 

BemTk.. 

Faint  tr. 

rainttr. 
FUnttr. 
BWnttr. 
F»lnttr. 
StronBtr, 

Nono. 

F»lnt  tr. 
F»int  W. 

Fulnttr. 

.la 

Fminttr. 

Frv 

lip. 

Hd 
Pro 
SllK 

'                  *" 

y 

P» 

rcentrhrotnlw. 

t  imp  dUco. 

iHhly  a  Hbeared  tcnmlte. 
U.  perid,.til*.. 

BohtsUwe  «tro«l( 

Naiw. 

The  fiirly  plat^-r  wasliin};^  and  tliu  two  or  three  later  hydraiilie 
plKDls  wprt-  all  operaUxl  upon  the  graveU  atwve  tlie  levels  of  the  main 
creeks  or  in  the  Hhallow  watei-K  where  l>ed  rock  was  not  deeply  buried. 
Some  later  projected  enterprises  are  based  on  di-edjjinf;  the  Tularaoen, 
bnt  they  have  not  yet  assumed  visible  shape. 

An  analysiH  of  thi-  Tulanieen  ptalinuin  was  made  Ity  Dr.  G.  Chr, 
lIolTiiiiiiiii,  uliemist  <if  tlie  (ieiiloKieal  Survey  of  Canada. ■"  The  sample 
weifrbed  i)rif;iii)illy  IS.iJtlil  grains.  Of  tills,  17.K1I-1  waiJ  itlatiiiiim  and 
the  i/'.Ht  i(N-k  matter — niagnelite,  a  little  pyrite,  and  a  few  flakes  of 
yold.  Sp.  fiv.  of  platinnni,  Kl.fiso.  The  ]ilatiiium  was  separated  into 
a  nint,'m'tic  part.  -iJ.XS  jwr  cent,  and  a  nonniagnctic  part,  1)2.12  per 
eenl.  'I'hese  w<'i-e  analyzed  separately,  and  then  the  tot-al  analy-'iis 
was  I'ompnled,  as  follows: 

Atiiihjnix  iif  }ttntininn  fnini  the  Tiditvteen  Kiver,  Britinh  Coluntfiul. 


MBgnetie.    "^JJ^S^'      TotaL 

Pd 

o.oft           o.ae          o.iii 

■i.«i           t  (»          a  3ff 

Iriilo-mlLo 

EmlwddwlibromiM 

B.JS               T.87             S.SO 

aiT          u.ffi         10,  .11 

1,2?               1.B6             l.W 

»,« 1      mi-      m,> 

Noniii»Knotic.  up.  or-  11. "17:  iiiaitnc 
'Bejxirl  ot  tbo  Survuy,  Vol.  II,  It 
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In  each  case  e^ome  of  the  grains  contained  chroniite.  It  is  evident 
that  iridosmine  is  relatively  high  in  the  nonmagnetic  portion  and 
that  iron  is  the  same  in  the  magnetic  portion.  Dr.  Hoffmann  has 
announced  the  occurrence  of  platinum  in  the  black  sand  of  Rock 
Creek,  a  tributary  of  the  Kettle  River,  Osoyoos  division,  Yale  dis- 
trict.* Platinum  has  also  been  met  in  small  quantities  at  Lilooet  and 
elsewhere  in  the  drainage  of  the  Fraser  River. 

ALBERTA. 

Dr.  Hoffmann  has  detected  platinum  in  sands  from  near  Edmonton, 
on  the  North  Saskatchewan  River.'' 

NORTHWEST  TERRITORY. 

Platinum  has  been  reported  in  the  black  sands  which  have  been 
obtained  from  the  Yukon  off  the  mouth  of  the  Teslin  and  the 
Lewes  rivers.  The  amounts  are  stated  to  be  considerable.  Forty 
cubic  feet  of  sand  are  said  to  have  yielded  12  pounds  of  concentrates, 
which  contained  platinum  at  the  rate  of  90  ounces  to  the  ton.  This 
means  about  two- fifths  of  an  ounce  to  a  yard  of  gravel.*^ 

UNITED   STATES. 
ARIZONA. 

Specimens  of  a  shaly  rock  have  been  sent  to  the  East  from  some 
locality  near  Williams,  Arizona,  which  have  yielded  assays  for  plati- 
num. The  clays  in  Cataract  Canyon,  a  branch  of  the  Grand  Canyon, 
are  also  said  to  contain  platinum. 

CALIFORNIA    AND   OREdON. 

As  soon  as  the  gold  washings  were  developed  in  California,  in  1849, 
scientific  interest  was  attracted  to  the  small  accessory  minerals  which 
occurred  with  the  colors.  The  presence  of  platiniridium  was  early 
announced  by  R.  M.  Patterson,  of  the  Philadelphia  mint,**  and  sub- 
sequently platinum  itself  was  discovered  in  a  great  many  places. 
The  most  productive  deposits  are  in  lYinity  County,  along  the  Trinity 
River,  3  to  4  miles  below  Junction  City,  but  the  annual  product 
amounts  to  only  a  few  ounces.  Platinum  and  iridosmine  have  also 
been  found  in  the  beach  gravels  at  Port  Orford,  which  is  in  Oregon, 
some  distance  north  of  the  California  line.  Some  interest  has  been  felt 
in  saving  these  minerals,  but  they  are  excessively  fine  and  the  quantity 

>  Report  Geol.  Survey  Canada,  Vol.  VI,  Part  R,  p.  9.  ^ 

bidem,  VoL  V,  Part  R.f^^ 

c  U.  S.  Consular  Reports,  Vol.  LIX,  1809,  p.  667.    The  TesUn  River  is  here  called  the  Hoota- 
linqua.    The  Mineral  Industry,  Vol.  VII,  p.  569. 

(1  The  earliest  announcement  of  platinum  from  California  known  to  the  writer  is  by  R.  M.  Patter- 
son, Ueber  die  Beschaffenheit  und  das  Vorkommen  dee  Goldes,  Platins,  und  der  Diamanten  in 
den  Vereinigten  Staaten:  Zeitschr.  Deutsch.  g^ooL  geselL,  Berlin,  Vol.  U.  I860,  p.  61.    The  paper 
is  a  translation  of  a  portion  of  a  letter  which  was  addremed  to  the  Amerlcaa  6AKsc^\»sri  ^V'^Na^Jik 
by  Mr.  Patterson,  of  the  Philadelphia  mint. 
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not  great.  They  occur  nluug  the  const  Ml  other  IncalitieH  near  this 
Siiit.  Further  details  will  be  found  in  the  subsequent  citations.  Tlie 
Atinum  resources  of  California  have  lM>en  very  carefully  tnvestii^ated 
CD.  T.  Day,  who  has  published  »  paper"  summariziut;  and  tabulating 
le  results  of  many  tests.  Dr.  Day's  results  are  herewith  quoted  in 
III. 

Aseftrly  aa  18.7i  Prof.  W.  f.  Blake'' called iittentioii  to  the  exiat(.'iu.-e  of  pUtinnin 
Port  Orfurd,  on  the  Oregon  uo&fit,  and  noted  that  tbe  platiuum  ajnaled  from  10 
BO  per  cent  of  tie  gold.  This  article  seems  to  be  tbeori^al  source  of  theBtate- 
enC  that  the  proportioii  of  plntinaiii  lo  gold  inoreases  northward.  B.  SillimaD.' 
his  luineralogic  oat«e  ou  California,  etc.,  eit«iideil  onr  knowledge  to  the  oi:TQr- 
nee  of  platinnci  in  the  olfler  deeii  placers,  worked  by  the  hj-dTauHc  proceaa  in 
atte  Cuunty.  He  also  notes  the  occnrrence  of  iridoamiiie  with  the  platiiiuiii. 
eanwhile  T.  Sterry  Hunt  had  fonnd  platinam  and  iridosmine  on  thu  Riviere  da 
>np.  Quebec,  Canada,  in  ll^QI. 

The  varioUB  notes  concerning  the  finding  of  platinum  on  the  Pflcific  coast  havp 

■en  well  snimnarized  in  th>'  publicacionB  ot  the  California  State  mineralogist,  and 

OW  that  platinum  has  i>een  found  at  many  places  on  tbe  Pacific  beach  from  as 

X  Bonth  as  Siin  Beriiardinn  Conuty  northward  to  the  niouih  of  tbe  Columbia. 

idelinite  reporfs  have  been  madeof  its  oi'currenco  farther  north, on  the  Waah- 

gton  beach,  but  its  amount  is  certainly  not  }icreat.    The  principal  beat'beH  where 

Btinnm  has  bean  rojiorted.  Iiegiuningat  the  south,  are;  Santa  Barbara,  Lomiioc, 

e  beaches  of  San  Luis  Obispo  County.  Santa  Cr\iz.  and  occoHioDaHy  between 

►nta  Crnz  and  tbe  Golden  Gate.     In  accordance  with  Blaku'a  statement,  the  rich- 

[  lieacbes  are  farther  north,  In  Humliutdt  and  Del  N'orte  conntics.     The  beach 

mine?  rf  Child  BluS,  north  of  Areata.  Big  Lagoon,  Stone  Lagoon,  Uttle  River, 

Crescent  City.Califomia.andGoldBeachand  Port  Orford, in  Cooe  County.  Oregon, 

have  all  yieldeil  platinam  in  commercially  iippreciable  quantities,    ^tilt  farther 

north  platinum  is  fonnd  at  Yai[uina  Uiach.  (Oregon,  bnl  the  sands  there  are  jioor. 

Port  I  )rford  has  proved,  perhaps,  ihe  richest  beach. 

Uharpletis  and  Winchell  have  made  an  nniisuatly  careful  examination  of  the 
sands  at  Bandon,  on  the  Oregon  twach.  They  almost  invariably  found  platinum, 
but  tbe  proportion  wan  not  S'l  enconru^n;;  as  les.-^  careful  workers  bail  estimated. 
All  this  lieacb  platiDum  is  disco uragingly  tine  and  difficolt  to  save. 

Mottt  of  thi-  platinuni  ]  roiluct  has  come  from  inland  diggings,  where  thi?  grains 
are  comiiaratively  coarse.  It  has  l>ecame  well  known  in  tbe  placers  of  the  Ameri- 
can River,  and  in  PInnias.  Uhastji,  Trinity,  and  Siskiyoa  conntiea.  California. 
The  Bee  Gnin  district  in  Hhasta  County,  the  Hay  Fork  district  in  Trinity  County, 
and  tlie  deposits  along  the  Trinity  from  Chapman's  mine,  south  of  .Tnnctiou  City, 
northward  to  beyond  North  Fork,  are  most  i^romisinK- 

(Jiiiiditki>i-i  of  wen  ;-ri';ny'.— Though  jilatinum  metals  are  bo  fretpiently  fonnd  in 
many  of  the  gold  placers  of  tlie  region  including  Trinity,  Shasta,  and  ISiKkiyou 
counties,  their  f)ccurrenci-  in  this  region  ia  by  no  means  universal.  There  seems. 
for  example,  to  be  no  platiiinm  in  the  Weaverville  placers  on  the  Trinity.  The 
]i1atinum- bearing  placers  confirm  tbe  accepted  idea  that  the  platiimm  originates 
in  the  »>erpentine  rock  in  which  this  region  abounds^  for  the  platinum- bearing 
ip-avels  are  sure  to  lie  closely  associated  with  some  prominent  serpentine  ridge. 
Nevertheless,  no  platinum  has  yet  been  found  in  place  within  tbe  area  named. 

A  hurried  trip  through  this  region  enabled  the  writer  to  learn,  by  the  analytical 
aid  of  Dr.  Waldron  Shiipleigh,  that  in  the  Bee  Gura  district  of  Shasta  County,  at 

■Trans.  Am.  Inst.  Mill.  Eng.,  F.'l.ruary.  ISKI,  Vol.  XXX.  v- 7ie. 
'•Am.  Jour.  «,■!.,  "M  Burlis,  Vol.  XVIU,  p.  l-m,  and  Vot  XXII,  p,  8, 
'Adj.  Jour.  Sci„  *\  wriia,  Vo\,  Vl.v-  WS- 
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Hay  Fork,  and  at  Chapman's  mine,  on  the  Trinity,  osmiridinm  makes  np  perhaps 
the  greater  part  of  the  mixtnre  of  platinnm  metals.  At  Chapman's  mine  Colonel 
Barrows  obtained  30  ounces  of  small  nnggets  averaging  one- third  inch  in  diameter, 
apparently  altogether  too  hard  for  platinnm,  and  yet  considerably  coarser  than  is 
iMnal  for  osmiridinm,  which  has  the  habit  of  occurring  in  very  small  scales.  Dr. 
Shspleigh  has  shown  that  these  nuggets  yield  a  small  amount  of  platinum  on 
treatment  with  aqua  regia,  and  then  fall  apart  into  the  ordinary  scales  of  osmi- 
ridinm. He  has  found,  also,  that  the  Pacific  beach  platinum  often  contains  more 
Uum  90  per  cent  of  osmiridinm.  This  explains  the  fact  that  little  effort  has  been 
made  to  mine  the  platinum,  for  until  recently  the  osmiridinm  has  had  practically 
noTalne. 

/At  the  time  of  my  visit  platinum  was  noticed  also  in  the  placers  near  Qrants 
Pass,  Oregon,  and  by  examining  numerous  samples  of  black  sands  traces  of  plat- 
inum were  found  in  the  Snake  River  from  Bakersville  to  Lewiston,  and  in  a  sand 
reported  to  come  from  Miles  City,  Montana.* 

In  examining  the  well-known  platinnm  localities  on  Granite  Creek,  near  its 
junction  with  Tulameen  Fork,  in  British  Columbia,  it  was  estimated  that  the 
placers  contained  about  one-fifth  as  much  platinum  as  gold.  I  could  get  no  test 
for  osmium,  but  Dr.  Hoffmann,  of  the  Canadian  geological  survey,  has  found 
samples  of  platinum  yielding  as  high  as  25  per  cent,  and  on  the  average  about  10 
per  cent,  of  osmiridinm. 

In  further  search  for  the  platinnm  metals,  the  writer  collected  heavy  sands  from 
placer  mines  in  California,  Oregon,  Washington,  Idaho,  Montana,  and  Alaska. 
These  samples  averaged  4  pounds  in  weight.  The  sand  was  first  separated  by 
ordinary  assay  sieves  into  about  nine  sizes:  Coarser  than  20-mesh;  through  20, 40, 
60,  80, 100,  120,  160,  and  then  200  mesh.  Each  size  was  then  in  good  condition  for 
easy  separation  of  the  highly  magnetic  portion  by  a  rude  form  of  separator.  By 
limiting  the  magnetic  separation  to  the  highly  magnetic  particles,  very  little  gold 
or  platinum  was  removed  with  the  magnetic  portions,  as  the  panning  of  these  por- 
tions proved. 

By  panning  each  size  and  then  counting  (or  weighing,  where  the  amount  was 
considerable)  the  fiakes  of  gold  and  platinum  a  fair  idea  of  the  proportion  of  plat- 
inum to  gold  could  be  gained.  As  the  sieving  was  carried  to  such  uniform  sizes, 
it  was  possible,  by  counting  weighed  amounts,  to  estimate  the  unit  weights  of 
flakes  of  the  different  sizes,  and  thus  to  approximate,  roughly,  the  total  weight  of 
gold  and  platinum  obtained: 

The  results  are  shown  in  Table  I. 

In  addition  to  the  sands  mentioned  above,  about  25  ounces  of  Klondike  gold 
dust  was  examined,  and  only  a  grain  or  two,  probably  of  platinum,  was  found. 

A  number  of  concentrates  collected  by  Mr.  A.  H.  Brooks,  of  the  United  States 
G^logical  Survey,  from  the  Tanana  River  district,  in  Alaska,  and  isdso  the  beach 
sands  brought  from  Cape  Nome  by  Mr.  Brooks  and  Mr.  Schrader,  showed  no 
platinum. 


*  Dr.  F.  W.  Traphagen  confirms  this  find  of  platinum  at  Miles  City,  Montana.    The  oonoen- 
trated  sand  examined  by  him  contained  10  per  cent  of  platinnm. 
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Tabui  L— An  ta((«  i>^  pldHnum-braHiiff  gold  *and». 


Ctmicwiltnw.DplNorleCiMntr 

Smith  Riritr,  Del  Nurl^fDiinli 

OnrsDt  City.  Del  Nortp  Oitrnty  ISoatb  Fork  Si 

TrtnltyCt'iitor. Trinity  ConnlT 

BgrBtBmnrh,Trlnitr  Ounntf 

WmTBTvtllo.  Trinity  CountT 

BiKBar-TiiDlty  Oonnty  _.. 

Jnoctlon  Cllr. Trinity  Oonnty-- 

B«wkln/>BBr.  Trinity  Coonty 

ButdelmrK.  Sern  County _ 

Wllwm  Crsek.  Hnmboldt  Oiantjt 

Big  Lngmn.tlnoibidiltCauatr 

CblnkPlat.Unubaldt  ConntF- - „ 

Orlomoi,  Hamholdl  County 

Bunburg.  tjlaklyon  Cmnly 


Htwyenl  Bar.  (UBklyoB  Comity 

QBkBiu.BlakiyonCoflnty 

F   tart  JoiH.  Stuklyon  County 

L.,flh«yanBitr,8bkly(KiCflunty 

'  KUmatb  RiTer.  »ldtlyan  Coauty 

EtuckKnn'-h.^lnkJynn  County    ..     . 

Bornlir.i.ik,SiBklv.i<.  County 

Calbilian.Si^klvMii  r'niinty -. 

Scott  llis-pr,HlBklynTiC«nnty,       .. 
H«lHiy  C-Hiup.SiBkiifnu  Crjoniy-  - 

CPCiltrlllB.Ki-kiyooL't.iiDty - 

Do 

W«lkBr.8iBklyiiQ('cninty 

Blu«URlvM-.Hi«kly<inConntj 

KlmmntliRivor.HiBklyouCriiillly  - 

aottville.aiakiyu  County 

Cftmptonyille.YalmConnty 

Do _ -- 

Qqinpy,  Plmoan  County  

Lkporte,  Plum&a  Connty 

BnttaVHllpy.PlumuConnty    .  .. 


Do _ 

Chico.Bnllf  County 

H*«Blla,BaUnCaiintr.  ..- 

loBki|i,ButtaCcjnnly - 

BrmrnnytllD.Bntte  County 

H tchisan  Bluff,  Pliicer  County  . . 

Do 

Qriizly  Flats.  BIdomdn  County 
Hinltb  tnBt,Eld<.nu1oCnii)ily.... 
Biiilrowl  Flat,  CaXavfiaa  Count] 
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Table  I. — Pan  testa  of  platinumrbearing  gold  sands — Continued. 


Poflt-offioe  and  State. 


CAIA  P()KNi  A— oon  tinned. 


Mokelnnme  Hill,  Calaveras  County 
(3eneBee,Plumaa  County 


OKBQON. 

Denmark,  Cnrry  County 

Denmark,  Curry  County : 

Nal 

Na2 . 

Na8 

No.4 

No.6 

No.  6 

NaT 

No.8 

No.9 

No.  10 

No.n..  

2  milefl  norUi  of  PiHtol  River,  ou  Oregon  Beach 
2  miles  south  of  Pistol  River,  on  Oregon  Beach. 


IDAHO. 


Rocky  Bar,  Elmore  County. 
Princeton,  Latah  County . . 


MONTANA. 

Forest.  Bfissoula  County 

ALASKA. 

Sand  from  beach  north  of  Lituya  Bay 


Weiffht 

sample, 

in 
ounces. 


84 

is^\ 

25 

49* 

ii\ 

m 

47i 

45 

60 

m 

53 
50 
52 
118 
60 

50 
tX) 

50 
100 


Value  of 

platinum 

meters 

per  ton. 


f0.02 
0.06 

1.08 

.06 

0 
.15 
.24 
.25 
..12 

) 

.21 
.03 


0 


0 


.01 
.06 


0 

0 
0 

0 
0 


Percent- 
age of 

platinum 
to  gold. 


.2 
.008 


300 

20 

0 
18 
10 
60 
121 
20 
50 

3.6 

0 
12 

8 

0 

0 
0 


0 


The  total  results  above  reported  show  that  if  nil  the  sands  examined  were  con- 
sidered together,  there  woald  be  about  half  as  much  of  the  platinum  metals  as  of 
gold. 

With  regard  to  the  percentage  of  platinum  in  the  sands  from  various  parts  of 
the  Pacific  coast,  Dr.  Shapleigh  has  furnished  the  following  table: 

Table  II. — Percentage  of  platinum  in  sands  from  Pacific  coast. 


Locality. 


Bee  Gum  district,  Shasta  County,  Cal. 


Hay  Pork  district.  Trinity  County,  Cal. 


Trinity  River  district,  California. 


Crescent  City,  Del  Norte  County,  Cal. 


Port  Orford,  Oreg. 


Metals. 


Highest    Lowest 
per  cent. 


(Platinum 
The  other  platinum  metals. 
(Platinum 
The  other  platinum  metals. 

(Platinum 

[The  other  platinum  metals. 

1  Platinum 
The  other  platinum  metals. 
(Platinum 
The  other  platinum  metals. 


13.5 
79 
30 
18 
15 
72 
8 
46 
15 
23 


The  '* other  platinum  metals"  include  iridium,  osmium,  ruthenium,  rhodium^ 
and  palladium. 
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The  platiitiim  from  CHlifomiii  is  character istically  low  in  iron  and 
at  times  quite  high  in  copiKtrand  iridium.  It  may  also  i;onIam  much 
iridosraine^  m«ch»nif-ally  involvHl  in  the  iiuf;gvts.  In  some  of  tlieae 
re«peet8  it  presents  a  contrast  with  the  metal  from  Ru.tsiu. 

The  following  analyses  have  been  collected  from  various  sonroes: 

ilnolf am  of  platititan  from  tfte  Paeifie  Coaat. 


I 

s 

8 

« 

It 

8 

T 

PI 

w.isn 

1.06 
1 
.BO 

.» 

.88 

i.in 

1.30 

.TO 
1.M 
.ID 

a.«o 

ST.  IG 
.« 
.OS 

rra 

(a.(0 
.so 

.80 

8.Ta 

1.10 

.IS 
4.W 

i.a 

7,SS 
I.SO 

a.  40 

.8B 

t.ao 

E.1S 

«7.ao 

8 

.« 

Hn.lG 

>'" 

ini 

100 

uu 

lOUS 

Nofl.  I.2.3.S.  sad  «B»  taken  from  tbe  valuable  paper  br  Devllle  anil  Debray  in  the  Annalen 
de  CliimiB  8t  de  Phy«Hiiic,  Vol.  LVI.  WW,  pi>.  Mtt-4M1. 

Mo.  4  iH  from  Kromaypr,  An-hiv  PhBrimitie.  11.  Vol,  CX,  U.  Jahroslwrichto.  l!Ma,  p.  7i)7. 

No.  7  iH  Ijy  F.  Wi'll,  find  woh  iirlKiiially  ]>iibliaheil  In  Armengand'H  riuiile  Inilnttrlelle.  May.  ISUI, 
p.  lifEf.    Se<-ulsoDli»il>!r'nl>i>lyt.jHhr)juch.  Vol.  (JI.III.  11.41:  Neues  Jsbrb..  IMU.  |>.  !»1. 


The  following  i-efei-eiiwM  to  the  oox;urrenee  of  platinum  in  ('jilifoinia 

will  he  found  of  iiitPivsl: 

Cai.ifor.vi A.  Anmiiil  Rqiorts  of  the  State  MinoraloglHt.  as  follows:  Vol.  IV.  1»84, 
pp.  ;i09,  311  |OQ  iridium,  see  p.  Zil):  Vol.  VIII.  p. -'IT.  for  Humtoldt  County; 
p.  ,')»4,  for  SIs'dyoii  County;  ViJ.  IX,  p.  717,  for  Trinity  County:  Vol.  XII,  p. 
408,  for  Trinity  Conniy. 

Day,  D.  T.,  Notes  on  thft  otcnrronce  of  platinum  in  North  America:  Transactions 
American  Inatitute  Mining  Engineers.  Vol.  XXX.  p.  702,  February,  litOO. 

Qe.\tii.  F.  a.,  Un  a  probsl)ly  new  element  witb  iridoamine  and  platinum  from 
California:  Proceedings  Academy  Natural  Sciences.  Philadelphia.  December. 
1853,  p.  20ii.  American  Journal  of  Science,  M^krch,  IS5:(,  p.  34H.  Dr.  Gentli 
does  not  mention  the  exact  locality  from  which  he  obtainei)  the  sampli'.  He 
notes  the  presence  of  siiiserskite,  IrOs,,  in  six-sided  scales,  and  some  ptatin. 
iridium  and  native  platinum.  On  analysis  the  platinum  yielded  Pt.  and  Pil. 
fli).24.  Ir.  and  Rh.  -^.42.  Fe.  C.itO,  and  sisaerakite  a68. 

Sn.l.IMAN,  B.,  American  Journal  of  Science,  3d  series.  Vol.  VI,  p.  132. 
On  platinum  in  On-jjon  the  folliiwitig  will  be  of  interest: 

Bi.AKK.  W.  P..  American  .loiimal  of  Science,  ad  series.  Vol.  XVIII,  p.  156.  Pro- 
fessor Blake  states  that  in  the  placer  gold  of  Port  Orford,  on  Cape  Blanco. 
there  is  as  iniicb  as  lO  to  30  per  cent  of  platinum  which  in  earlier  years  was 
discarded. 


KEMP.J  UNITED   STATES.  57 

COLORADO. 

A  number  of  reports  have  been  current  of  discoveries  of  platinum 
in  Colorado,  and  the  writer  has  seen  several  samples  and  the  results 
of  assays,  but  in  no  case  were  exact  localities  recorded.  One  sample 
resembles  a  black  homfels  and  probably  came  from  a  contact  zone  of 
eruptives  on  shale  or  slate.  It  was  permeated  by  films  of  pyrrhotite. 
It  resembled  closely  a  similar  rock  which  was  said  to  have  come  from 
the  Lake  Superior  region  and  which  was  circulated  among  geologists 
and  consumers  of  platinum  ten  to  fifteen  years  ago.'' 

OEORQIA. 

Platinum  has  b  en  reported  fi*om  Lumpkin  County,  Ga. ,  but  the 
writer  has  been  unable  to  obtain  details  of  its  geological  relations.** 

IDAHO. 

Platinum  has  been  discovered  in  the  gold-bearing  sands  of  the 
Snake  River  from  Bakersville  to  Lewiston,  along  the  western  border 
of  the  State." 

MONTANA. 

Platinum  has  been  reported  from  tlie  vicinit}'  of  Miles  City.** 

NEW   YORK. 

A  remarkable  nugget  of  platinum  was  found  about  1880  in  the 
glacial  drift  near  Plattsburg,  N.  Y.  In  course  of  time  it  came  into 
the  possession  of  Prof.  Peter  Collier,  who  submitted  it  to  a  careful 
mineralogical  and  chemical  examination.  The  nugget  consisted  of 
metallic  platinum  and  chromite  in  the  proportions  of  4(5  per  cent  of 
the  former  and  54  per  cent  of  the  latter.  It  measui*ed  4  by  3  by  2^ 
cm.  It  weighed  104.4  grams.  Its  specific  gravity  was  10.446.  The 
specific  gravity  of  the  separated  platinum  was  17.34.  The  nugget  was 
slightly  magnetic.  After  the  chromite  had  been  mechanically  sepa- 
rated from  this  met-allic  portion,  the  latter  was  soluble  all  but  0.74 
per  cent.     An  analysis  of  the  platinum  yielded  the  following  result: 

Analysis  of  platinum  fratn  nugget  found  in  glaeial  drift  near  Plattsburg^  N.  Y, 

Ft 82.814 

It . 627 

Rh 286 

Pd - 3.105 

Fe 11.040 

Co .  397 

A1,0, 1.958 

CaO 069 

MgO...   030 

Total 100.321 

*  Compare  note  on  the  Rambler  mine,  Wyoming,  p.  9i. 
^Charles  Ballman,  The  Mineral  Indnstry,  Vol.  I,  p. 375. 

•  D.  T.  Day,  Trans.  Am.  Inst.  Min.  Eng.,  Vol.  XXX,  p.  70&,  February ^  1900. 
<  D.  T.  Day,  idem,  p.  70& 


68  PLATINUM    AND    ASSOCIATED   METALS.  InrLL.HO. 

Some  osmium  was  also  present,  but  was  not  determined  on  account 
of  the  iliftiRuUy  of  the  analysis.  The  ^uuguo  was  mostly  chromite 
and  on  annlymH  yielded  the  following: 

Aiiolyitif  o/gnngiif  of  mitne  jitalinun  jiiigt/el, 

Ct,0, 54.M4 

F«0 ,,-     -..    81.5W 

Al^, -  - - B.«M 

BW  -.- -  8.731 

C»0 8.40B 

MgO  .  .--.  -- -..- Ul 

TotJil 100.278 

It  is  evident  from  these  i-esnlts  that  chromite  is  th«  chief  component 
and  it  is  possible  that  in  it  a  little  alumina  may  have  replaced  8om« 
of  the  chromic  oxide.  Tliere  remains  uncombined,  therefore,  silica, 
lime,  Homc  alumina,  and  probably  a  little  magnesia,  although  it  is 
also  possible  that  some,  oroven  all,  of  the  magnesia  may  have  i-eplaced 
a  portion  of  the  ferrous  oxide  of  the  chromit*.  Pyroxene  would  be 
the  most  nutuml  mineral  which  would  embrace  the  remaining  iineom- 
hilied  element*)." 

A«  tliiH  nugget  was  found  in  the  ^lattial  drift  it  has  clearly  been 
brought  in  from  the  north.  The  glacial  striations  near  Plattsbai^ 
have  Iwcn  re]>ortod  by  11.  P.  CushinK  to  run  from  S.  15°  K.  to  S.  15° 
W.  and  to  be  influenced  by  the  local  toiwgraphy.  Farther  south  the 
writer  has  not>c<1  them  in  the  valley  of  the  lake,  as  well  as  l>ack  in  the 
mountains,  to  bo  S.  IKI"  \V.  as  a  rule.  A  southwesterly  movement  of 
the  ico  sheet  would  have  bmught  glacial  niat4>rinl  to  I'lattsburg  from 
the  great  areas  of  serpentine  which  occur  in  Quebec  north  of  Vermont 
and  which  are  commercially  productive  of  ehroniile.  There  st-euis 
little  reason,  theiffore,  to  doubt  that  the  nugget  has  been  derived 
from  tliis-souree,  hut  as  yet  no  itlivtinuin  has  been  announced  in  the 
serpentine  region. 

NOHTH    CAROLINA. 

In  1847  C.  IT.  Slicpard  anniiuiiccd  the  diseover-j'  of  platinum  in  a 
small  sample  of  concentrates,  which  had  been  saved  by  Mr.  T.  J. 
Clingman,  of  Asheville,  N.  C,  from  gold  washings  in  the  northern 
part  of  Rutherford  County.  The  platinum  nugget  weighed  2.5-11 
grains,  and  had  a  specific  gravity  of  18.  This,  if  authentic,  was  the 
earliest  discovery  <)f  platinum  in  the  United  States,  but  the  metal 
must  be  extremely  rare  in  the  i-egion,  Iwcause  no  further  records  of 
its  occurrence  in  the  metfillic  state  have  been  made.  North  Carolina 
is  rich  in  areas  of  .serjientine  and  basic  igneous  rocks.*'     Praf.  F.  P. 

■A  rcmarliBble  nugnrot  of  platinum,  by  Pet^r  Collier:  Am.  Jour.  Scl,.  Sd  Berlos,  Vol.  111.  p.  123, 
^NntiTii  iiUilnum  In  Nurtb  Carol!  un.  by  C.  U.  Sbeptird :  Am.  Jour.  Scl.  3d  series.  Vol.  IV.  p. 
Xm.    Seo  also  Minersl^  nnd  uilaoral  l.wslities  of  North  Caroliuft.  by  V.  A.  QeQlh:  Vol.  II  of 
Oool.  ofN.  C.  p.  12.    Two otlterlQCoUUeiiBiesWeu.&ua palladium  1b alsa reported. 
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Venable,  however,  after  a  careful  examination  of  the  evidence  has 
decided  that  th3  discovery  was  probably  not  authentic* 

After  the  discovery  of  sperrylite  in  the  Sudbury  region  of  Ontario, 
great  interest  was  felt  by  all  geologists  in  locating  it  in  other  places. 
In  1894  Mr.  W.  E.  Hidden  observed  it  in  the  panninga  of  gi*avels 
t.aken  from  the  Ned  Wilson  branch,  Coler  Fork  of  Cowee  Creek, 
Macon  County,  N.  C.  The  quantity  was  small,  and  the  announce- 
ment was  not  published  until  1898,  when  more  was  found  in  connec- 
tion with  the  mining  of  rhodolite,  a  variety  of  garnet  of  gem  grade. 
Messrs.  Hidden  and  Pratt  subsequently  traced  the  rhodolites  to  their 
parent  rock,  which  proved  to  be  a  ledge  on  the  top  of  Mason  Moun- 
tain. The  rock  consists  of  rhodolite,  biotite,  and  considerable  iron 
sulphides.  In  pannings  of  some  of  the  loose  decomposition  pi*od- 
ucts  taken  from  the  surface  of  the  ledge,  crystals  of  sperrylite  wei'e 
discovered.  This  rare  arsenide  of  platinum  has  therefore  been  found 
in  place  in  North  Carolina.^ 

PENNSYLVANIA. 

In  18£2  Dr.  F.  A.  Genth  detected  platinum  in  a  clay  slate  from 
Lancaster  County,  Pa.  The  slate  contained  chalcopyrite  and  galena, 
and  when  3()0  grams  were  fused  with  oxide  of  lead  and  black  flux 
thej'^  yielded  a  button  which,  on  being  cupelled,  was  found  to  contain 
from  ().0()05  to  0.0014  per  cent  silver,  gold,  and  platinum.  Some 
iridium  was  likewise  identified  in  a  qualitative  way.  Ilmenite  from 
the  same  general  locality  afforded  tests  for  silver  and  platinum.*^ 

Platinum  has  also  been  detected  by  assa}^  in  a  black  shale  which 
occurs  east  of  Boyertown  and  near  the  little  village  of  Sassamansville. 
The  locality  is  not  far  from  the  line  between  Montgomery  and  Berks 
counties.  Although  some  tests  afforded  amounts  sufficient  to  weigh, 
the  distribution  is  too  irregular  and  variable  to  warrant  mining.'*  A 
vein  from  this  vicinity  containing  quartz,  pyrites,  and  oxidized  lead 
minerals  yielded  one-half  ounce  per  ton  of  platinum  and  either  gold 
or  palladium. 

A  pyritous  dioritic  gneiss  f  mm  the  Archean  areas  of  Pennsylvania, 
locality  not  definitely  known,  has  given  assays  from  one-half  ounce 
to  over  2  ounces  to  the  ton. 

MEXICO. 

Platinum  has  been  reported  from  the  Las  Yedras  mine,  Sinaloa, 
but  the  writer  has  been  unable  to  discover  further  particula]*s  on 
record.*    In  a  brief  note  on  an  interesting  series  of  specimens  from  a 


•Jour.  Ellsha  Mitchell  ScL  Soc..  Vol.  VIU,  gt  2, 1892.  See  alM>  W.  E.  Hidden,  Am.  Jour.  Sci., 
Vol.  XXII,  1881,  p.  26. 

bOccarrenoe  of  sperrylite  in  North  Carolina,  by  W.  E.  Hidden:  Am.  Jour.  Sci., November, 
1896,  p.  381.    See  also  same  for  April,  1896,  p.  294,  and  for  I>ecember,  1898,  p.  407. 

ep.  A.  Oenth,  Pharm.  Centndblatt,  1862,  p.  72. 

<t  Information  kindly  famished  by  A.  W.  Johnstdh. 

eChArles  Bnllxnann,  The  Mineral  Indnstry ,  Vo\.  \^  p.  ^nv 
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quicksilver  mine  whose  locality  is  not  given,  F.  Sandberger  lias 
stated  that  with  the  ores  he  found  some  pseud iim or |)h8  of  timonite 
after  pyrites,  which  on  tissay  yiiddecl  weighableanioiiiit«  of  platinum.* 

CENTRAL  AMERICA. 
HONDURAS. 

riatinum  has  been  reported  from  Cholot^pa  and  Gracias,  hut 
further  partioulars  are  not  available.'' 

WEST   INDIES. 

SANTO    DOMINGO. 

Very  early  in  the  history  of  plntiuuni  grains  were  brought  from 
Sauto  Domiugo,  probably  in  oonnwtion  witli  tlie  endeavors  of  the 
French  to  acquire  possession  of  the  island.  The  grains  were  olttained 
from  the  gold  washings  of  the  Yaqui  River  (or,  as  it  is  also  spelled 
in  foreign  articles,  Jacky,  or  Jacki,  or  lacki).  The  Yaqui  rises  in  the 
ceutral  gwi-t  of  the  Republin  and  Hows  notlhwest  into  the  sea  near  the 
boundary  with  Haiti-  The  French  chemist,  Vauquelin,  submitted  some 
of  the  grains  to  chemical  examination  in  18)0.  He  Urst  dissolved  off 
a  ferruginous  crust,  which  gave  a  yellow  solution  with  hydrochloric 
acid.  Ill  thin  way  0.3  gram  was  lost  in  a  total  of  3ti.7.  On  solution 
in  aqua  regia  a  residue  of  O.K  gram  was  obtained,  consisting  of  little 
black  needles,  with  some  quartz  and  a  black  sand.  The  needles  were 
conHidere<l  iridium  and  the  black  grains  chromite.  Qualitative 
examination  yielded  tests  for  coppi-r,  iron,  chromium,  osmium,  irid- 
ium, rhodium,  and  palladium.  M.  Vauquelin  believed  that  titaniuut 
was  also  ])rcspnt.,  but  hi'  nbtained  no  test  fur  goM." 

SOUTH    AMERICA. 

BRAZIL. 

Plallntim  was  observed  at  a  very  early  dat*  in  the  gold  washings 
of  Mra/.il.  In  the  valuable  description  of  this  givat  country  by  i'.  V. 
Hartt  it  is  specifically  rccoitled  as  iK'ing  found  in  several  places  in 
the  province  of  Minas  Geraes.  The  localities  are  chiefly  in  the  Imsin 
of  the  Kio  das  Velhas,  in  the  southern  central  part  of  this  State. 
The  country  n>ck  is  describeil  by  Hartt  as  a  syenilic  gneiss  which  is 
cut  by  iiuart/.  veins.  In  the  Hoa  Esperanga  veins  platinum  is  said  t4> 
l)e  present,  ami  at  Gongo  Seco,  20  miles  east  of  MorroVelho,  the  gold  is 
saiti  to  contain  palWlium.  Hartt  n^marks  in  general  that  the  gold  of 
Hra/.il  is  always  alloyed  with  silver  and  occasionally  with  platinum. 

■  Noui'a  Jnbrbucli  fUr  Hluoral..  IHT.^.p.  OSJ. 

"  Charles  Bullmann,  The  Minaral  ImSustrr,  Vol.  I,  p.  ST.'.. 

<^L.  S.  Vnnquuliu.  Aiutl)-se  du  platino  trouvA  jl  SaiDt-Domingae:  AonaleB  Jil  Mmmnni  cl'HIs- 
toJre  Natnrelle,  Vol.  XV.  Iflll),  p,  317,  Compare  al»o  Ouyton  de  MorTe«u.  Aaualas  de  Cheiale. 
Vol.  LXXIII.liiM.p.:ai.    A.  Vogel,  PUtinwz  v«D  Son  Domingo:  Jonr.Chem.Soc.  London.  Vol. 

XXVII.  ibTi,  p.  im. 
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It  may  likewise  contain  iron.    Iridium  and  i  ridosmine  occur  in  the  gold 

washings  of  Minas.     This  reported  occurrence  of  platinum  in  veins 

is  an  exceedingly  interesting  and  important  one,  and  corroborates  in 

a  general  way  the  statements  already  made  for  several  other  places. 

Additional  citations  by  Hartt  are  reproduced  below,  but  the  original 

sources  have  not  been  accessible  to  the  writer.     A  peculiar  variety 

of  gold,  known  as  "ouro  pret-o,"  is  obtained  in  this  region.     It  was 

formerly  collected  in  considerable  quantity,  but  now  only  the  jHJorest 

laborers  pay  attention  to  it.     A  sample  obtained  from  O.  A.  Derby 

was  analyzed  in  1882  by  W.  H.  Seamon,  who  gives  the  composition  as 

follows: 

Analysis  of  ouro  preto  from  Brazil. 

Gold 91.06 

Palladiam.. 8.21 

Silver Trace. 

Iron Trace. 

Total 99.27 

Specific  gravity,  15.78. 

The  iron  was  regarded  as  a  mechanical  adherent.  When  calcu- 
lated the  formula  is  PdAug.  Berzelius,  in  1835,  published  a  similar 
analysis  from  Porpez.     This  variety  was  called  porpezite. 

Analysis  of  porpezite  from  Brazil, 

Gold    85.98 

Palladium 9.85 

Silver 4.17 

Total 100.00 

The  geological  relations  of  the  peculiar  gold-palladium  alloy  have 
been  described  by  Johnson  and  Lampadius,  as  follows:  The  alloy 
occurs  in  beds  of  a  rock,  called  by  the  natives  zacotinga  (or  jacotinga), 
which  is  an  aggregate  of  specular  hematite,  mica,  quartz,  and  pyro- 
lusite.  This  is  the  itabirite  of  the  European  writers.  The  rock  is 
crushed  and  washed." 

*  Berzelius,  Neues  Jahrbuch  ftti*  Mineral.,  1836,  p.  184.  J.  Cload,  Palladiam  in  Brazilian  gold: 
Poggendorf *8  Annalen,  Vol.  XXXVI,  1810,  p.  310.  C.  F.  Hartt,  Geology  and  physical  geography 
of  Brazil,  pp.  448, 542.  Johnson  and  Lami>adiuB,  Joamal  ftlr  prakt.  Chemie,  Vol.  X,  1837,  p.  601. 
See,  also,  on  the  rock,  Housser  and  Claraz,  2eit.  Deutsch.  geol.  Gesell.,  Vol.  XI,  1850,  p.  448.  Lampa- 
dins  and  Plattner,  Ueber  das  gemeinschaf  tliche  Vorkommen  des  Platinerzes  und  des  gediegen 
Silbergoldes  in  eiuem  Qangfoasile  aus  Brazilien:  Joar.  technische  Chemie,  Vol.  XVIII,  1833,  p. 
463.  (Not  accessible  to  J.  F.  K.)  W.  H.  Seamon,  Analysis  of  native  palladium  gold  from  Tagn- 
aril,  near  Subara,  Minas  Qeraee,  Brazil:  Chemical  News.  Vol.  XLVI,  1882,  p.  216.  Williamson, 
G^eology  of  the  Parahyba  Gold  Region:  Trans.  GeoL  Soc.  Manchester,  England,  Vol.  VI,  I860, 
p.  113.  W.  H.  Wollaston,  On  platina  and  native  palladium  from  Brazil:  Philos.  Trans.  Royal 
Soc.  London,  Vol.  XOIX,  1800,  p.  180. 

The  following  authorities  are  likewise  cited  by  Hartt:  Burton,  The  Highlands  of  Brazil; 
Castelnau,  Ezx)edition  dans  TAm^rique  de  Sud;  von  Eschwege,  Geognostisches  Gemaelde  von 
Brasilien.  No  mention  of  platinum  could  be  found  by  the  writer  in  v.  Eschwege's  Pluto 
Braziliensis. 
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FRENCH   GUIANA, 

All  unnoiincement  was  made  to  the  French  Academy,  in  1861,  by 
Damour,  thai  a  very  pui'ious  nuyget  ha<l  reat^hed  him  fi-oiii  Aieoiipai, 
0)1  Ilamelin  Creek,  in  the  bunin  of  Apjtrona^^el.  It  weighetl  0,85 
gram.  Ua  speeific  gravity  wan  13.1)5.  It  was  niallvable,  silvery  white, 
and  less  fusible  than  gold.     On  analysis  it  yieldtnl: 

Analj/sU  of  mi{igel  from  ba»in  of  Appronaguei, 

Platinum.       __ _ 41.96 

«old ia.i8 

Silver _ _ __..   _ 18.89 

Copper _ _ _.  30,  S6 

Total .       _ _ _ _.  OB.M 

It  dissolved  so  easily  in  nitrit;  a«id  that  it  was  lielieved  to  be  clearly 
a  mechanical  mixture,  ami  not  an  alloy — that  is,  the  L-opperand  silver 
were  easily  removed,  and  a  brown  siionge  iif  gold  with  white  scales  of 
platinum  remained." 

COLOMBIA. 

Platitiiini  was  first  disi^overed  in  cunitoction  with  gold  washings  in 
C'-olombia,  The  original  sample  was  obtained  at  Cartagena  and  was^ 
bronght  to  Europe  in  1735.  The  sample  was  reputed  to  have  Iieen 
obtained  in  the  river  Pint*),  a  stream  which  the  writer  has  been  nnablo 
to  locate  on  the  modern  maps.  Colombia  is  now  a  producer  of  coni- 
nifivial  platinum  Kei-ond  in  rank  lo  the  irrals.  The  deix>sits  are  all 
in  the  form  of  pliwiei-s  and  an'  situated  uiwii  tlie  western  watershdl, 
near  the  divide  which  separale**  the  watcix  of  the  northerly  flowing 
AtraUt  from  thoNc  of  the  southerly  flowing  San  Juan.  The  general 
district  is  calhnl  Kl  Choeo.  It  embraces  two  provinces — a  northerly 
one,  named  Atratu,  wh<»st(  capital  is  Quilidd,  and  a  southerly  one,  San 
Jitan,  whiBse  capital  is  Novita.  The  greater  part  of  the  platinum  is 
obtained  in  Sun  Juan,  It  uccui-swith  gold  along  the  main  stream  and 
its  tril)utarieN  fi-om  its  junction  with  the  Sipito  the  headwaters, 
Charles  Hnllman  states  that  Ih-Iow  the  Taniana  the  proportion  is  t^'n 
to  one  ill  favor  of  gold,  while  above  it  i.s  two  to  one.  The  only  ont- 
cropjiing  i-ock«in  the  basin  of  the  San  Juanappoartoboof  very  recent 
origin^  They  are  descrilK'd  by  Hullinan  as  indurated  clays  and  con- 
glomerates, prolmbly  of  Terliary  age.  As  BuUman  was  unable  to 
di.si-over  evidences  of  marine  life,  he  considers  them  to  l>e  fre.sh- 
waU-rdeiKisils.  Thesc<limentsareatpi'escntniuch  tilted,  and  are  sup- 
|Hised  to  have  been  upheaved  at  the  close  of  the  Tertiary,  There  is 
evidence  also  of  glacial  action,  Jiccording  to  ItuUmau,  the  ice  having 
movi-d  from  northeast  to  southwest,  and  haviug  transporlt'd  bowlders, 
clay,  sand,  and  the  preciouw  nietjils.     These  later  deposits,  in  part  at 

•  Damuiir.  Coiuvtas  reudun.  Vul,  LII,  1861,  p.  888. 
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least  of  gla«ial  origin,  are  locally  called  caliche.  BuUman  defines  the 
word  as  follows:  "By  caliche  in  meant  sand,  pebbles,  and  bowlders 
bound  or  held  together  by  clay,  or  it  may  be  called  a  weathered,  dis- 
integrated, cement  gravel."  As  shown  iu  the  accompanying  section 
(fig.  3),  the  caliche  rests  npoa  clays  and  conglomerates.  The  present 
drainage  has  cut  deeply  into  both  the  latter  formations,  and  has  con- 
centrated in  the  river  gravels  the  precious  metals  which  were  con- 
tained in  the  formations  now  constituting  the  l)ank».     It  is  believed 


Fto.  £.— Sketch  Dupot  CulnmUa.  sbowtnK  thekxatloD  of  tbv  plattnnm  pl«oer& 


that  the  gold  and  platiniiin  have  (;ome  from  the  granitic,  syenitic, 
and  mctamurphic  rocks  of  the  Andes.  Mr,  Bullman  concludes  that 
very  little  has  l>een  derived  from  fissure  veins,  although  more  or  less 
quartz  containing  gold  is  obtained  in  the  gravels. 

In  mining,  attention  is  paid  both  to  the  bars  in  the  running  streams 
and  to  the  caliche.  In  working  the  former  the  miner  builds  up  a  little 
barricade  of  larger  bowlders,  iu  the  lee  of  which  the  sands  are  dug  up 
and  washed  in  a  batea.  Women  are  more  especially  engaged  in  this 
work.     The  mining  is  carried  on  in  a  deauWors  ■mwaQai,'Oa«i"oaSAMv»> 
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working  at  low  wtU#p  and  being  content  with  such  rL-turns  an  supply 
the  iiec!eSBttries  for  their  simple  life  in  this  region. 

Wht^n  sufficient'  wnter  ean  be  reartily  ohtaiiied  it  in  iiwxi  f«  sluiv'ie 
thi'  calit^he,  which  is  liroken  down  liy  tmrs,  rah&d  over  somewhat  witli 
a  er^wked  tool,  and  tumbled  into  the  sUiiCBS,  At  periodic  int«rvaU 
the  nlean-iip  takes  place.  Some  more  ambitious  att-i^mpts  have  been 
made  lo  dredge  tlie  rivers,  but  without  much  hucophs,  the  gravels 
being  of  low  griule. 

The  nuggets  of  platinum  ocuunionully  uirry  tiliromit<\  but,  although 
a  ecmHiderable  qtiantity  has  been  oxainined  by  the  writer,  through  the 
ooiirtesy  of  Mr.  A,  W.  Johnston,  of  the  S.  S.  White  Dental  Manufac- 
turing Company,  other  mineralH  aside  from  gold  have  not  lieen 
ohservv^d.  Other  observers  have  recorded  the  characteristic  presence 
of  zircons.  The  nu^ets  oecasionally  reach  rather  large  size.  One 
in  the  museum  of  the  geological  department  of  Columbia  University 
I  weighs  52.5EI7  grams  and  has  a  spt^-oiHc  gravity  of  13.584.  Assuming 
'  B  Bpeeii^o  gravity  for  platinum  of  17.(3  and  for  chromito  of  4.5,  this 
would    imply   16.124  grams  of    ehromite  and   36.473  of    platinum. 


It  was  oblaincil  by  M 

Haki-r  &  Co.,  of  Newark,  N.  .1.     Its  wcifihl   is 

pounds. 

Gold  lia,s  also  been  obscrvcl  iiiv.ilvt-d  in  ilic 
and  it  seems  at  times  to  occur  willi  tli"  lalliT  i 
nick.  The  platinum  lias  not  lw<'n  (leliiiitcly  tr, 
washings  to  the  mother  rock,  but  Monic  obser\ 
far  biK'k  as  lUiiti,  by  Itoussingaull,  a  Trench  tr; 
eatcd  them  to  "llniiili.)ldt.  by  whom  Uiev  wct-c  1 
Ae;Mlciny.  llninlMiIdt  presented  Ihcni  wiMi  ai 
own,  which  Ims  given  (he  inipres.sion  that  the  ob 
in  liia/.ll,  and  has  occasioned  the  erroneous  ( 
from  the  province  of  Antioqnia,  Brazil,  which  ap|«'ar  in  Dana's  Min- 
eralogy and  elsewhere.  M.  lionssiiigault's  observations  were  made 
at  Santa  Rosa.  i>roviiice  of  Antioi|uia,  Colombia,  altout  10  leagues 
northeast  of  Mcdcllin.  The  loealily  is  situalxnl  2,77.5  meters  above 
the  .scii.  ^riic  country  rock  is  described  as  a  syenile  or  syenitie  gneiss 
of  till-  saiirc  ;:ciKTal  <iua\\\y  i\s  VWiU.  which  prevails  at  Medcllin,  and  it 
-'- cut  by  many  veins  of  (iuav\v.,    'VWwurfavft'vft  WNiiviAX^-:;  vi-LUivium, 
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which  has  been  concentrated  by  the  streams.  Together  with  tlie  gold, 
occasional  lumps  of  limonite  are  met  and  are  saved  by  the  gold 
washers.  They  are  afterwards  pounded  up  and  panne<l  down,  because 
they  contain  considerable  gold.  Otlier  lumps  of  limonite  ai'e  gathered 
directly  from  the  outcrops  of  the  veins  and  appear  to  be  portions  of 
the  gossan.  In  the  pannings  of  one  of  these  lumps  derived  from  the 
outcrop  of  a  vein,  Boussingault  obtained  grains  of  platinum  which 
were  the  same  in  appearance  as  those  washed  from  the  gravels  of  El 
Choco.  While  the  specimen  was  not  found  absolutely  in  place,  there 
seems  reason  to  believe  that  Boussingault  has  correctly  ref(jrred  it  to 
its  original  situation,  and  has  therefore  recorded  a  very  important 
and  interesting  case  of  the  occurrence  of  platinum  with  other  metallic 
minerals  in  a  vein  whose  filling  was  largely  quartz.  Boussingault 
states  that  the  syenite,  together  with  porphyritic  greenstones,  extends 
from  Santa  Rosa  over  into  the  Choco  district.  ** 

EUROPE. 
AUSTRIA-HUNGARY. 

A  few  scales  of  platinum  have  been  discovered  as  a  very  rare  min- 
eral in  the  gold-bearing  sands  of  01141ipian,  Siel>enburgen.** 

FRANCE. 

Scales  of  platinum  in  very  small  amounts  have  been  discovered  in 
one  or  two  places  in  France  in  connection  with  gold.  Thus  at  Morbi- 
han,  in  Brittany,  it  is  occasionally  seen  with  gold  in  tin-bearing  sands 
which  occur  along  the  coast.  It  is  likewise  known  at  Gard,  in 
Cevennes.*' 

The  announcement  was  made  in  1833  that  platinum  had  been 
detected  in  galena  in  western  France,  but  subsequent  assays  failed  to 
corroborate  the  statement.  Investigation,  however,  proved  the  pres- 
ence of  platinum  in  limonite  in  several  localities  in  the  Departments 
of  Charente  and  Deux-S^vres.'' 

In  1847  E.  Gueymard,  a  F*rench  mining  engineer,  discovered  the 

*The  above  notes  upon  platinum  in  Colombia  have  been  drawn  chiefly  from  a  report  which 
was  made  by  Charles  BuUman  in  1890  for  New  York  parties  and  which  was  privately  printed. 
For  the  courtesy  of  its  use  the  writer  is  indebted  to  Mr.  A.  W.  Johnston,  to  whom  acknowledtr- 
ments  are  here  made.  In  a  modified  form  the  general  results  of  Mr.  Bnllman*s  examination  also 
appear  in  the  very  valuable  paper  upon  the  Platinum  Metals  which  he  contributed  to  the  Mineral 
Industry,  Vol.  I,  p.  373.  A  description  of  the  methods  of  g^old  washing  will  bo  found  in  the 
Engineering  and  Mining  Journal,  April  2,  1892,  p.  347.  Boussingault's  paper  appears  in  the 
Annales  Chem.  et  Phys.,  Vol.  XXXII,  1826,  p.  204,  and  in  Poggendorff's  Annalen,  Vol.  VII,  1826, 
p.  515:  Vol.  X,  1827,  p.  490. 

t>  Y.  Zepharovitch,  Mineralogisches  Lexikon  fUr  Oesterreich,  Vol.  I,  p.  318.  See  also  Jahresber. 
Chem.,  1847-48,  pp.  1082  and  1162. 

cA.  Lacroix,  Mineralogie  de  France  Vol.  II,  p.  390. 

dDingler^s  Poly  tech.  Journal,  Vol  XLIX,  1833,  p.  282;  Poggendorff's  Annalen,  Vol.  XXXI,  1834, 
VP.  10  and  680;  Phil.  Mag.,  1834,  p.  158. 

Bull.  193—02 5 
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pr«««n4!C  of  platinnin  in  fctrHhedritc,  which  ho  fouud  in  niflamorphic 

f   liimwlwnwx  i>n  the  mountain  calteO  Chapeati,  alwve  t^fttwlnnl.  in  the 

'    cutDDiuno  CliHiiii>olooa,  in  Uiu  Valkw  <lii   Drnc,  ilHiitds  Alpos.     Tlie 

,    limratoDe  ocnurs  iu  bods  Ijctwncn  pnitogino  and  a  nick  that  appears 

'    to  bo  related  tn  spiUte.     'Pie  gray  coppor  contains  silver  up  to  12  jier 

onnt,  and  in  addition  antimnny,  It'ad,  Kino,  iron,  sulphur,  and  a  little 

arsonlo.     Thn  gan^iio  Lt  doloiiiil^t,  nimrtx^  and  barilo,  bein^  vory  Hini- 

tlar  to  thvi  voinx  at  (iiitKlulcanal,  Spain.     M.  (.Tnoyniard  made  a  liun- 

dri'd  analyww;   sii  alTonled  no  platinum,  and  in  thv  i-emaining  I'd 

I    tho  amount  was  not  alwayN  larjjo  enough  to  weifih.     His  experinn-nts 

wcrp,  however,  mibHeijuently  verified  in  Paris,  and  of  their  reliahli- 

i   nature  there  soenis  to  l>e  no  doubt.     He  extended  his  researchos  lo 
St.  Aroy,  near  I^a  Mui-b  (tsero),  and  in  tho  Iiouruouite  of  the  dolomites 
and  of  tl»!  altered  limestones*  he  identified  platinum.     Sometimes  lie 
'    coil  Id  detect  it  in  samples  of  5  grams,  and  again  lieeouldnot  insamplos 
*   of  20  (grants,  but  it  proved  to  be  more  eommonly  present  than  at  Clia- 
[   peaii.     A  thii-d  locality  was  discovered  in  the  Plan  des  Cavales,  on  the 
mountain  of  Rousses,  Oisans,  Is^ro.     The  country  ruck  consists  of 
prologine,  gneiss,  talc-Hchist,  and  some  beds  of  Liassiclimestono,  now 
eliangod  to  dolomit«  and  magnesian  limestone.     Here  are  situate<l  old 
uiinus  from  which  was  obtained  a  foliated  green  carbonate  of  copper 
which  carried  60  per  cent  Cu.     This  mineral  yielded  in  two  cases 
weighable  amounts  of  platinum.     Ajjain,  he  discovei'etl  indications  of 
platinum  in  slightly  argentiferous  gray  (ropper  and  eopi>er  carbonate 
near  Preales,  on  the  right  Itank  of  the  Bens,  in  Savoy. 

When  M.  (Jueynuinl's  samples  were  tested  in  Paris  traces  of 
rbtxlium  and  iri<liuiu  were  likt.'wise  identified.  Tlie  amounts  of  the 
platinum  metals  are  not,  however,  snfiicient  loju.stify  mining." 

(iKRMANV. 

A  very  interesting  o<!<-nrronee  of  aLlopalladiuni  was  early  noted  in 
(lie  miii<>8  at  Tilkemii-,  in  the  Ilartz.  It  was  at  first  tliuiiglit  that  the 
mineral  contnined  seloninni,  lint  the  seleninin  was  afterwards  shown 
lo  l>e  a  meehanieal  mixture.  The  mineral  was  called  eugenesite  by 
/inken.  It  contains  palladium,  silver,  and  gold.''  The  allopalladiuni 
oe<'nrs  as  niiei-o.scopic  six-sidod  scales  on  the  gold  of  the  Kskelwrnor 
slialt,  together  with  quartz,  selenide  of  lead,  selenide  of  mercury, 
dolomite,  and  ealcite.  The  mines  at  Tilkerode  are  iHised  upon  irreg- 
ular lodes  in  dialiasc,  or  t>etween  it  and  neigliltoring  slates. 

Pljitinnm  has  also  been  reported  from  the  Siebengebirge "  and  from 
Freiberg.'' 

■Mi-moiro  hixtoriiino  snr  l»  dtJcouTorte  dn  plntlno  dane  let  Alpwt.  l>y  E.  anoj-mard :  Camples 
rondus.  Vol.  XXIX,  Ms.  |>.  Ml;  Vol.  XXXVill,  }r.^A.  p.  Ml. 
'■  I.nodoi'ku.  Mlnunilu  tios  Hareon,  p  il. 
cBorx-  mill  llnitt'tiiii.  Zeltung.  Vol  XIII,  1M>I.  \:  SK. 
"Wuoi.  Vol.  VII,  l»V>,  p.  ISM. 


QBBAT  BRITAIN. 

A  few  grftins  of  platinum  have  been  observed  in  the  gold-bearinf; 
sandB  of  Wicklow,  in  Ireland."  Some  few  scales  have  also  been  noted 
on  the  island  of  Jersey  and  in  the  sands  at  the  mouth  of  the  river 
Urr,  Kirkcudbrightehire.'' 

RUSSIA. 

It  is  a  curious  fact  that  platinum  was  not  discovered  in  the  Urals 
antil  nearly  a  hundre<l  years  after  it  had  been  brought  to  Europe 


from  South  America.     It  was,  in  fact,  known  to  ovcuv  both  in  Colom- 
bia, Brazil,  and  in  Santo  Domingo  before  it  wtvi  detected  in  the  Rus- 
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sian  f>i-uvels  in  1819.  It  In  poMsihle  lliat  it  wivs  kriown  nl  (-ven  n  much 
earlior  period  in  somt:!  of  the  gold  washiiij^  of  Bohemiu,  be«ans©  cer- 
tain old  recortlK  ai-o  of  sueh  n  chHriickT  an  to  lenvv  little  doubt  that 
the  writers  rt'fern?d  to  pUtiuum,  and  in  Colombia  in  all  probability  it 
vnn  known  to  the  Spanianls  in  the  first  half  of  the  sixteenth  cen- 
tiirj'. 

The  Russian  sources  of  supply  funiisli  iti^arly  all  the  eommereial 

platinum.     Although  the  metal  ia  known  over  a  wide  area,  the  really 

prwJuctive  districts  are  comparatively  limited,     They  lie  nlont:  the 

eastern   watershed    of    the    Urals,    in   the    ejist^rn    portion    of    the 

kingdom  of  Perm,  and  on  the  western  watershed  farther  south.     The 

boundary  between  European  Russia  and  Siberia  leaves  the  summits 

I  of  tiie  Urals  north  of  the  platinum  distriet  and  runs  off  to  the  south- 

east,  so  that  a  large  area  uf  the  eastern  drainage  is  emhraced  in  Euni- 

,   pean  Russia.     A  few  years  ago  the  greater  part  of  the  platinum  came 

'    from  the  district  of  Nijni-Tagilsk,  lint  at  present  the  largest  supply 

I   is  obtaiDe<]    in  the   Goroblagodat  and  Bisersk  districts,  which  are 

about  13(1  miles  north. 
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ooroblaqodat  and  bisersk  districts. 

These  two  districts  are  situated  northeast  of  the  towu  of  Nijni- 
Turinsk.  From  the  watershed  of  the  Urals  two  small  rivers  or  creeks, 
called  the  Iss  and  the  Veeya,  flow  eastward  and  enter  the  Tura  River. 
They  rise  about  10  miles  apart  and  preserve  this  general  distance  to 
their  mouths.  They  are  each  about  30  lo  40  miles  long.  The  Tura, 
which  is  the  main  stream  of  the  region,  rises  to  tlie  south  near  the 
Perm-Ekaterinburg  Railroad.  The  Tura  crosses  the  railroad  near 
the  village  of  Kooshva  and  pursues  a  northerly  course  of  35  miles 
until  it  meets  the  Iss.  It  then  bears  away  65  miles  eastward  to  the 
town  of  Verkotoor,  after  which  it  swings  around  to  the  southeast  and, 
crossing  the  boundary  of  the  kingdom  of  Perm,  flows  past  the  well- 
known  city  of  Tinmen  and  soon  joins  the  Tobol  River.  The  Tobol 
discharges  into  the  Irtish,  which  empties  into  the  Obi.  The  waters 
finally  reacli  the  Gulf  of  Obi  and  the  Arctic  Sea.  The  course  of  the 
Tura  is  in  many  respects  similar  to  those  of  the  Tulameen  and  Simil- 
kameen  rivers  of  British  Columbia,  since  all  three  flow  north,  north- 
east, and  finally  southeast.  The  productive  platinum  ground  is  found 
all  along  the  Iss  and  the  Veeya  and  on  the  Tura  fi-om  its  junction 
with  these  two  streams  as  far  as  Verkotoor.  The  linear  distance, 
therefore,  is  approximately  100  miles,  and  the  general  area  is  esti- 
mated at  about  2,000  square  miles. 

Physiography, — In  physiographic  character  the  region  Is  an  old 
land  area  which  has  suffered  protracted  surface  weathi^^i^vs^s;^  *{)s^^ 
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I  degratlation.  The  drainage  ha.s  reached  nslageapproxiinHlint;  a  ba86- 
1  level  Of  graded  shipe,  and  consequently  the  wjnoentralioii  of  heavy 
miiieralK  of  all  sorts,  m'igiiinlly  ■"  >i  8tat«  of  sparse  dissemination  in 
the  country  rock,  has  been  extreme.  This  fact  must  be  borne  in 
mind  in  any  comparison  fop  economie  purposes  between  the  Urals  and 
any  other  platinum  region,  such  as,  for  example,  British  Columbia  or 
the  United  States  of  Colombia.  The  rivers  of  the  Urals  appear  to  have 
been  formerly  laryi?r  than  bow,  and  the  valleys  are  often  choked  and 
silted.  TTie  rivers  meander,  with  many  oxbows  and  cut-offH,  across 
I  the  level  stretches. 

I       Di^iribidion  of  the  platinum-hearing  gravels. — Platinum  i»  found  in 
■■  oominepcial  quantity  most  richly  along  the  Isa.     The  gravels  are  loss 
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rich  along  the  Veeya  and  on  the  Tura.  The  two  tributaries  are 
iindoutXedly  responsible  for  the  platinum  in  the  Tura.  The  platinum 
is  alTorded  by  placers  of  the  usual  type,  but  on  account  of  the  former 
larger  develoi)niont  of  the  drainage  there  ai-c  pnKluctive  gravels  away 
from  the  present  sti-(ianis  and  in  abandoned  uhaiinels  which  are  more 
or  less  similar  to  those  with  which  the  gold  seekers  of  our  Western 
States  are  familiar.  The  productive  gi-ound  extends,  as  a  rule,  to 
4listance»  varying  from  200  to  800  feet  on  each  side  of  the  present 
rivera.  Along  the  broa<ler  parts  of  the  Tura,  Purington  stat^esthat  the 
total  width  of  the  productive  ground  may  be  half  a  mile,  and  that 
generally  throughout  the  region  ho  has  obtained  colors  by  panning, 
from  the  firass  roots  downward,  \i\i^  ot  <io«.cBe  the  richest  streak  lies 
•est  to  the  bed  rock. 
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Hard  geology. — The  rock  formatioBs  along  the  Iss  and  tho  Veeya  are 
.  very  suggestive  of  those  in  British  Columbia,  aud  the  accompanying 
geological  map  (fig.  6),  which  is  reduced  from  the  valuable  report  of 
Prof.  A.  M.  Saytzeff,  will  be  useful  for  comparison  with  that  earlier 
given  f  or  the  Tulameen  district.  Near  the  headwaters  of  each  stream 
are  extensive  outcrops  of  peridotite,  which  are  associated  with  equally 
Uzge  areas  of  syenitic  gneiss.  There  are  smaller  exposures  of  diorite, 
ftabbro-diorite,  and  gabbro,  all  of  which  are  represented  by  the  same 
conventional  sign  on  the  map.  Still  farther  downstream  each  creek 
passes  into  an  area  of  porphyrites,  within  the  limits  of  which  are  two 
asBOGiat«d  exposures  of  Lower  Devonian   limestone.     Beyoud    the 


PlO.  S.-aeologlcs 


e  hoadwKten  □(  the  Iw  and  U 


map  by  A 


I.  Saytieff.) 


junction  of  the  Veeya  and  the  Iss  with  the  Tura  the  geology  has  not 
been  colored  on  the  map  which  accompanies  Professor  SaytzetPs 
report  upon  the  platinum  deposits,  but  the  rock  formations  along  the 
Tura  seem  to  Imve  no  special  connection  with  platinum,  because  the 
river  derives  all  of  its  metal  from  its  two  tributaries.  The  fullest 
statement  of  geological  details  will  be  found  in  the  paper  by  Professor 
Saytzeff,  entitled  Geological  Investigations  in  the  NichoIaj--Pavdinsk 
district,  which  i.^  subsequently  cited  in  the  bibliography.  A  brief 
outline,  however,  is  here  given  regarding  the  several  formations. 

The  syenite-gneiss  is,  as  a  rule,  coarsely  crystalline  and  well  foli- 
ated, but  it  sometimes  exhibits  a  finely  granular  stmctare  and  may 
pass  to  massive  types.     In  the  coarse  varieties  tha  ik^^S^  ^.v^&KtjiSA. 
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I  bik]  the  dark-greon  liorn blende  can  be  readily  identified.  The  rock 
18  greenish  gray  in  color  and  contains  veins  and  nests  of  quartz. 

Under  the  general  name  of  peridotite  a  considerablfi  variety  of 
rocks  is  included,  viz,  peridotit«,  olivine-gabbro,  olivine-diallage  rock 
and  rock  composed  chipfly  of  diallage,  and  aeriicntine.  All  of  theiu' 
are  closely  related  and  pass  one  into  the  other  by  transition.  Similar 
ones  occur  likewise  in  the  district  of  Nijui-Tagilsk. 

The  dioritea,  gabbro-dioriU's,  and  gabbros  are  all  closely  i-elated  t« 
one  another  by  transitions.  (Jabbro  seems  to  have  Ijeen  the  original 
from  which  the  others  liave  been  derived  by  the  raetam()rphi3m  of  the 
pyroxene  to  amphibole.  The  rocks  also  exhibit  gnessojd  struct  ure  at 
times. 

The  porphyrites  ai-e  chiefly  diabasic  and  uralitio. 

In  addition  to  the  rocks  mentioned,  talc-schist  has  been  discovered 
in  the  soil  of  one  or  two  of  the  mines.  The  I-ower  Devonian  limestone 
IB  a  dark  or  light-gray  variety,  and  in  some  places  has  a  purple-red 
color.  It  is  finegrained  and  has  many  veins  of  calcitt*,  some  of  which 
ooutuin  cinnabar.  Pebbles  of  cinnabar  from  the  veins  are  found  in 
the  gravels  together  with  the  platinum  where  the  limestflne  forms  the 
bed  rock.  The  dip  of  the  limestone  is  steep,  and  the  v i 01  e.s  and  pock- 
ets formed  by  its  passage  across  the  creeks  funiisli  some  of  the  rich- 
dat  deposits.  The  limestone  is  penetrated  by  igneous  dikes,  which 
are  thought  by  some  observers  to  have  a  eonneotion  with  the  intro- 
duction of  the  cinnabar. 

Mollierrock  of  the  platinuvi. — Pi-ofessor  SaytzefE  has  carried  out 
some  investigations  in  oitlci'  to  trace  back  the  plalininn  to  its  mother 
rock.  Ho  concludes,  from  its  association  with  ehroniitc  and  with  ser- 
pentine, that  the  peridotite  is  the  cliief  .soui-ce,  but  that  the  metal  is 
present  in  the  syenites  and  the  gabbros.  As  regards  the  hitter  rocks 
the  conclusions  are  based  chiefly  upim  the  association  of  the  nuggiMs 
in  some  places  exclusively  with  bowldcis  of  tJiese  types.  Platinum 
seems  actually  to  have  bei-n  found  only  in  the  bowlders  of  peridotite 
or  its  derived  serpentine.  Mr.  Purington  j)ounded  up  a  sample  of 
seriwntiiie  taken  from  the  gravels  and  weighing  about '.JO  pounds.  He 
succeeded  in  panuing  scales  of  platinum  woi-th  about :.'  cents  from  it. 
This  would  be  equivalent  to  about  *:i,  or  from  a  seventli  to  an  eighth 
of  an  onn(^i>,  per  ton. 

Placers. — 'i'he  jilaeers  are  of  two  varieties — those  which  an^  in  the 
beds  of  the  running  streams  and  those  which  are  now  alKJVe  water. 
The  former  seem  to  be  chiefly  dug  by  hand  dredges,  and,  so  far  as  the 
description.s  lead  one  lo  infer,  wing  dams,  sluices,  and  the  familiar  con- 
trivances of  our  ^Vestern  States  seem  not  \-o  have  been  yet  introduceil. 
The  gravels  whieli  occur  above  tlie  rivers  are  worked  throughout  tlie 
district.  On  the  land  there  is  a  general  surface  layer  of  peat  or  vege- 
table material  called  t  urf.  Below  this  is  a  variable  thickness  of  poor 
ffmvel,  and  then  the  pay  streak  is  met.     The  overburden  varies  from 
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5  to  20  feet,  and  the  pay  streak  is  4  feet  and  less.  The  overlying 
material  is  stripped  off,  and  then  the  productive  gravel  is  carted  to 
the  washers.  Less  frequently  the  productive  gravel  seems  to  be  a 
saprolite,  or  crust  of  decomposed  peridotite,  as  described  by  Professor 
Saytzeff.  Gold  accompanies  the  platinum  in  a  very  subordinate 
capacity.  As  is  usual  in  our  Western  placers,  clayey  streaks  give  the 
best  returns.  Opposite  the  mouths  of  tributary  brooks  the  platinum 
is  often  particularly  rich.  The  valley  of  the  Iss  narrows  and  widens, 
and  the  best  placers  are  found  in  the  wider  reaches,  where  the  velocity 
of  the  stream  becomes  checked.  Where  there  are  hollows  in  the  bed 
rock,  more  especially  in  the  limestone,  the  concentration  is  often 
marked. 

Fairly  large  bowlders  are  sometimes  present  along  the  Tura,  but 
on  the  Iss  they  do  not  exceed  18  inches.  Only  the  local  rocks  are 
represented  by  them,  and,  as  a  rule,  they  are  but  slightly  rounded. 
The  region  has  never  been  glaciated. 

Mr.  Purington  gives  some  estimates  of  value  which  are  based  on 
statistics  obtained  from  local  authorities  and  from  his  own  xmnnings. 
From  the  grass  roots  down,  the  gravels  over  the  whole  region  will  not 
yield  over  40  cents  to  the  cubic  yard.  Along  the  Upper  Iss  03  cents 
is  the  estimated  contents,  and  on  the  Lower  Iss  05  cents,  for  an  aver- 
age of  10^  feet  of  gravel.  Along  the  Tura  the  gravels,  which  are 
dredged  in  7  feet  of  water,  are  estimated  at  52  cents  t^)  thi^  yaiil. 
These  values  would  seem  to  be  amply  sufficient  to  alTord  a  large 
margin  of  profit  if,  in  other  respects,  the  region  is  at  all  adapted  to 
the  methods  of  hydraulicking  or  dredging  that  havt^  ])e('n  developed 
in  western  North  America. 

In  Professor  Saytzeff's  descriptions  of  the  workings,  many  detailed 
cross  sections  of  the  gravels  are  given,  together  with  pictures  of  the 
carts  and  washers.  A  description  of  the  methods  of  working  will 
also  be  found  in  Mr.  Purington's  recent  paper,  and  those  of  the 
Nijni-Tagilsk  region  have  been  described  and  illustrated  by  Mr.  G.  F. 
Kunz  and  Prof.  Henry  Louis  in  papers  to  which  reference  will  be 
subsequently  made  in  the  bibliography. 
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The  prodnctive  ground  iii  Huh  district  is  found  about  22  kiloniPterB, 
r  about  18  miles,  soul.li-.southwt-Hl  of  Nijui-TrtKilsk,     Platinum  ocoure 


oil  both  the  eastern  and  the  western  wjttcrshed,  but  it  is  obtained 

more  especially  on  tlie  weatern.    Tl\«  streams  head  in  Mount  Solo- 

■"Le  V'issiui,  the  Martisui,  a\\(\  t\\ft  C\\s\\\s\\  Vs>v  'SOLWiixXAvwt^^ ^iq^s 
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westward,  while  some  of  the  headwaters  of  the  Tagil,  a  tributary  of 
the  Tura,  flow  eastward.  Mount  Soloviev  consists  chiefly  of  perido- 
tites,  hut  it  has  associated  with  them  the  same  gabbros,  diorites,  sye- 
nitic  gneisses,  and  Devonian  limestones  which  have  already  been 
mentioned  under  the  northern  district.  The  accompanying  geological 
map,  taken  from  Professor  Saytzeff's  paper,  will  give  an  idea  of  the 
geological  relations.  In  their  petrographic  characters  the  rocks  seem 
to  be  much  the  same  as  in  the  northern  districts.  The  peridotite  has, 
however,  been  somewhat  fully  described  by  Inostranzeff  in  connection 
with  his  investigations  of  the  mother  rock.  A  full  translation  of  Pro- 
fessor InostranzoflPs  paper  is  given  on  subsequent  pages,  and  in  it  an 
outline  of  the  peridotites  will  be  found.  The  accompanying  photomi- 
crograph (PI.  VI,  C)  has  been  prepared  from  a  specimen  which  was 
gathered  in  the  region  by  Dr.  G.  P.  Merrill  in  1897,  and  which  has 
been  very  kindly  placed  in  the  hands  of  the  writer. 

In  connection  with  an  investigation  of  the  bowlders  which  had  been 
observed  to  contain  platinum,  Daubr6e  has  given  an  analysis  of  a 
specimen  of  the  peridotite,  as  follows: 

Analysis  of  perid<Hite  frofni  Mount  Soloviev. 

SiO, 47.60 

AlA 3 

FaAandFeO 7.60 

MgO-   26 

CaO 11.30 

Lofls  on  ip^nition ... 4. 30 

Total 99.80 

Under  the  microscope  it  consisted  of  diallage,  olivine,  veins  of  ser- 
pentine, and  chromite.  Some  small  scales  of  platinum  were  noted  in 
the  rock.'*  It  is  interesting  to  compare  this  analysis  with  the  analy- 
sis of  the  mother  rock  from  British  Columbia,  p.  44. 

In  addition  to  the  pocket  of  platinum-bearing  rock  which  is  described 
by  Professor  Inostranzeff,  Prof.  Henry  Louis  has  mentioned  a  streak 
of  serpentinized  rock  which  was  6  feet  wide  and  which  was  actually 
mined  to  a  depth  of  35  feet.  It  was  crushed  and  washed,  and  yielded 
15  dwt.  per  ton.     Below  35  feet  the  values  gave  out.^ 

Placers. — As  already  stated,  the  placers  lie  mostly  on  the  western 
watershed  and  are  found  over  an  area  of  about  80  square  miles.  They 
are  similar  in  character  to  those  described  in  the  region  farther  north. 
The  gravels  are  often  from  30  to  40  or  even  60  feet  deep,  and  the  pay 
streak  lies  upon  the  bed  rock,  and  is  6  to  10  inches  thick.  Some- 
times, however,  another  pay  streak  will  l)e  found  part  way  down. 
The  richest  layers  are  somewhat  irregular  in  shape  and  distribution. 
When  next  the  bed  rock  they  are  usually  attacked  by  shafts,  from 
which  the  miners  burrow  out  and  through  which  they  bring  the  gravels 

•Comptes  rendus,  Vol.  LXXX,  1873,  p.  707.         b  'fhe  Mineral  Industry,  Vol.  VJ,  p.  642. 
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to  the  ahafti  and  fiimlly  Ut  Uu-  siirfat'o.  TIm-  mining  in  diiiio  in  the 
winttT  ftni]  the  washing  in  Ihe  snuimer.  Tho  gnivols  are  brolceti  up 
by  pntidling  mtichiniiM  and  washed  by  beinjr  pasHed  through  Hluices 
with  nfflos.  A  brief  account  of  the  methods  of  mining  will  De  found 
in  the  paper  by  Mr.  (i.  F.  Kunz  in  the  i-eport  on  Mineral  Indnstry  of 
the  Elevenlh  C'enHUs,  page  341.  The  largi.«8t  nug^tt.n  ftre  obtitintH]  in 
this  region,  hut  i.hc  platinum  is  hise  pure  than  that  gathered  alonn 
the  Im.  It  is  anguUr  and  of  darker  color  and  ivnt4iiu»  more  iron, 
whereas  alon)^  the  Ihs  it  is  light  colored,  and  is  mun<  apt  tu  bt-  in 
seMlc»,  especially  wlieii  it  is  obtained  at  ttouie  diHlauei'  from  the  i)iothi>r 
rock.     Many  analyt«*s  of  Russian  platiuum  are  given  un  pagoH  18-1!*. 


Platiimra  irj  diorite  of  the  district  of  Nijni -Tagil sk:  Hininj^  Journal,  Lon- 
don, ims,  PurtUl,  p.  4J2.    (Hot  acceaaihle  to  v.titeT.} 

Beck.  R.  Die  excnraiun  des  VII.  Gteologeucongreases  nach  dem  Ural:  Zeitschr. 
fiir  prok.  (Joologie,  Jim..  1498,  pp.  24-35. 

CuTTA.  B.  von.    Berg-  nnd  Hiittentn  Zeitnng,  (360,  p.  ■J95.    Platitiiim  ia  a  bowl- 
der of  yellow  serpentine  with  chromite. 
IlJjLtiBB^E.  O.  A.    Associutifin,  dnna  I'Oural,  dn  platine  nattf  k  dva  roches  h  base 
de  peridot;  relation  d'origine  qui  anit.  ct^  metal  avecl«  fer  cbroiui-:  ComiiUs 
rendns,  Vol.  LXXX,  1875,  p.  707. 

HxLHBACKBK.  R.    Platin  nnf  primArer  Lagers tatten:  Zeitachr.  ffir  prak.  Geolo- 
.        gle,  1803,  p.  187. 

4lM«TRAN>^EKf'.  A.  OiBPitifiut  iiriiunire  de  platJue  dans  I'OutbI:  Mittbi.'il.  Nalnrf. 
Gesell.  in  St.  Petersburg.  Nov,  7.  1893.  Vol.  XXIII.  pp.  1-M,  Zeitschr.  ffir 
prak.  GeoloRie,  180H,  p.  87.     An  English  translation  appears  belo'v. 

KiiLTovsKV.  Mini's  of  Messrs.  DemidoS  in  the  district  of  Nijiii-Tagilsk:  Mining 
Journal,  1«46,  Vol,  VIII.  p,  ^7-,*.     (Not  accessible  to  writer.) 

KiNZ,  G.  F.  Report  on  Mineral  Industries:  EleventhCensu<  of  the  United  States, 
}8'J'2.  p.  :i41.  A  trip  to  Russia  end  the  Ural  Mountains;  Jour,  franklin  Insti- 
tnte,  IS98,  pp.  l»:i  and  2(1-1, 

Li;i<AK.SKY.  Platinum  mineit  in  the  district  of  Tagilxk:  Mining -Tnurnal.  Limdon. 
1828,  Vol.  XI.  pp,  lUri-rJT.     (Notiiceessibleto  the  writer.) 

TEtitKKii,,  Nickel-bearing  platinum  from  Nijui-Tagilsk;  Comptes  rt>ndus.  Vol. 
LXXXII.  IS7S.  p.  1110. 

PRIMARY  I>EPOSITS  OF  PLATINUM  IN  THE  URALS 

By  A.  INOSTHANZEFF.' 

Originally  discovered  in  Sonth  America,  platinum  whs  brought  to  Rurope  in 
17y-'i.''  and  was  recojjni^ed  by  Sliaefferaa  an  element  in  17.V.'.  Nolwitbstjmdinft  the 
fact  that  it  was  discovered  so  long  ago.  it  has  been  extracted  up  to  the  present  only 
from  placers,  and  its  original  place  of  formation  has  been  unknown.  It  is  true 
that,  as  a  mineral  disseminated  in  hard  ser|)en tine  rocks,  pliiiinunihas  been  found 

■B-^lHirt«d  Bt  tlio  rai'ftiiiK  ..f  tbi-  dfjiiirtiiwut  uf  geology  and  iniii.T»l..u-y  "f  'lif  «t.  i'eiom. 
barg  Society  <it  NatarBlisM.  Movemlwr  T.  IMti.    tTriiiKiUCed  from  tbu  RiiaHiau. j 

1  nnnd  ^-tlXimtH-'WpoumlHiiviilrcltipolfi 
1  funt-  Wl  zolotutkH  -  ii.ii  ijoun.l  i.v..inlu|H.lB, 
1  silotiilk  '-»i<Iolel  =  aUUd4  iwUDil  HVolnlupula. 
bDaaa,  Mlaeralogy. 
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in  the  mountains  of  Brazil  and  in  the  Cordilleras  of  North  America/  bat  in  snch 
minnte  quantities  that  these  discoveries  could  hardly  be  regarded  as  proving  the 
original  place  of  growth  of  the  naggets. 

In  Russia  platinum  was  first  found  in  the  gold  mines  of  Dakovlev  in  1819,'* 
later  in  the  sands  of  Neviansk,  Biliml)ayevsk  ( 1822 ) ,  and  Kuvshinsk  factories  ( 1 824 ) ; 
and  finally,  in  1825,  the  richest  Ural  sands  of  the  Sncho-Vissimsk  works  in  the 
district  of  Nijni-Tagilsk  were  discovered. 

According  to  Gustav  Rose/  platinnm  occurs  in  the  central  and  southern  parts 
of  the  Urals,  as  well  as  in  the  northern,  eastern,  and  western  slopes.  In  the 
majority  of  places  it  is  met  in  small  quantities.  &<«sociated  with  native  gold.  Only 
in  the  sands  of  the  Nijni-Tagilsk  works  is  platinnm  fonnd  in  considerable  quantity, 
and  it  is  usually  not  associated  with  gold. 

A  study  of  Russian  platinum  has  been  made  by  many  scientists,  and  a  concise 
statement,  enlarged  by  personal  observations,  may  be  found  in  an  article  by  H.  T. 
Koksharov,**  in  which  he  makes  the  following  remarks:  ''The  original  place  of 
deposition  of  platinum  in  the  Urals  has  not  been  found  as  yet,  but  judging  from 
the  samples  of  native  (virgin)  platinum,  in  which  can  be  seen  adhering  chromic  iron, 
and  sometimes,  although  seldom,  serpentine,  it  should  be  sought  for  in  the  latter, 
as  mentioned  by  Rose,  because  in  serpentine  chromic  iron  occurs  in  masses. 

Daubree,**  in  his  experiments  vnth  the  samples  of  the  country  rocks  furnished 
him  by  Jaunez  de  Sponville  from  the  mines  of  Tagilsk,  found  in  them  platinnm 
associated  with  olivine,  serpentine,  and  chromic  iron.  A  close  relation  between 
the  platinum  of  the  sands  and  that  of  the  rocks  which  contain  olivine  was  deter- 
mined by  the  same  scientist  in  New  Zealand,  where  the  mines  form  a  part  of  the 
Dun  Mountains.  This  mountain  is  comi)OBed  of  a  rock  in  which  olivine  predomi- 
nates, and  which  was  called  "dunite  "  by  Hov-hstetter.  Daubr^e  observed  a  like 
relation  of  platinum  sands  to  serpentine  in  the  island  of  Borneo. 

This  summer  I  had  occasion  to  travel  in  the  Urals  and  to  visit  several  places 
well  known  to  geologists,  among  which  were  the  mountainous  district  of  lagilsk, 
containing  most  interesting  platinum  mines.  They  are  situated  southwest  of 
the  Nijni-Tagilsk  factory,  along  the  rivers  Vissim,  Martian,  and  Chansh,  on  the 
western  slope  of  the  Urals.  As  has  been  known  for  a  long  time,  the  soil  of  the 
Tagilsk  platinum  mines,  as  well  as  a  considerable  part  of  the  fragments  found 
there,  consists  of  serpentine  and  olivine  rocks.  There  are  also  metamorphic 
schists  and  a  peculiar  <M)nglomerate.  which  is  developed  in  the  neighborhood, 
consisting  of  fragments  of  serpentine  and  olivine  rock  and  chromic  iron,  held 
together  by  a  lime  cement. 

The  platinum  occurs  in  the  sands  in  grains,  and  frequently  in  nuggets.  [The 
largest  found  weighs  23.5  funts — 21.15  pounds.]  On  washing  the  slimes,  gold, 
iridium,  and  osmium  are  found. 

The  Tagilsk  platinum  mines  are  located  along  the  rivers  Vissim,  Martian,  and 
Chansh,  which  rise  in  the  mountain  Soloviev.  The  distribution  of  the  platinum 
around  about  the  Soloviev  Mountain  suggested  long  ago  the  advisability  of  search- 
ing in  the  mountain  for  its  original  source,  but  all  prospecting  has  remained 
fruitless.  At  the  time  of  my  visit  to  the  Tagilsk  mines  I  had  the  opportunity  of 
witnessing  the  discovery  of  the  original  place  of  deposition  of  platinum  in  the 
Urals.  This  discovery,  like  many  others,  was  due  to  a  laborer  who  had  no  license 
to  perform  any  work  there,  but  did  it  on  his  own  account.  Such  persons  are 
known  in  Siberia  as  plunderers  or  pillagers. 

^Mining  Joanial,  1891,  Book  III,  p.  324. 

bMinchin,  Chemical  analysis  of  the  different  kinds  of  Uralitlo  platinum:  Trans.  Mln.  Soc., 
Part  II,  1842,  p.  101. 
cReise  nach  dem  Ural,  dem  Altai  and  dem  Kaspischen  Meere,  Vol.  II,  1837. 
d  Materials  for  the  Mineralogy  of  Russia. 
eDaubr^e,  Association  de  platine  natif  4  des  roches  &  base  d«  \^T\^vk\,^^«a^»^^^S^^. 


1 


1'I.ATINI'M    AND   ASSOCIATED  METAI 


The  tiiuumer  of  tiio  platiDTiiii  lufueB.  Mr.  C'OflMnetiky.IearnvA'n 
ern  |iarl  of  ihe  Soloviev  Muuntaio  such  a  pliiurlerer  was  eic»»»lii 
an<]  thut  tUia  nx-k  woe  twing  crusbetl  ftml  wushed  in  a  neifclilionDg 
jilnrnlerer  uotioeil  that  he  was  being  WBlched  and  ran  awajr-  It  " 
iiiip<MHiblt>  b)  knuw  whether  be  artnally  olitaiiied  pUtinniD  or  ai 
This  cJn-iiiUHtan(%.  hnwever.  lal  the  mnnaijer  to  Iwgin  u  reconuaii 
locality.  Throngh  the  Iritnliiesa  of  the  Tagilsk  ndmininiration  and  M 
ilton,  some  of  the  rrxk  where  the  laborer  lia-l  ctmilnL-ted  liis  work  wm 
ilynntuito.  and  on  the  freahly  formed  surface  .onlil  be  seen  Iho  fol 
■B  roi-k  in  its  fresh  fracture  appeared  IJackinh  green,  with  poly 
ings.  TJie  portions  along  the  crevices  wure  of  a  whitiah-y^'llnw  co 
rounded  the  ileiivajre  planea  like  a  band,  giving  tlie  apjiearaoi-e  o(  an 
of  rock.  In  the  placewhare  the  laborw  con.incwd  liu  work  there  m 
n  iwi'ket.  S.')  lui.  in  diameter,  wliich  ejlemied  deep  inio  the  roclt. 

As  comp.iTvd  with  the  native  rock,  this  roik  appeared,  when  free 
lifsa  compact  natnre,  and  could  be  <juite  easily  split  to  i''w*9  with  a  i 
Id  harden.  In  some  places  this  rotkwas  varj 
altered  anrface  of  the  native  rock,  while  in  others  it  was  directly  in  ■ 
the  fn-eh.  nnaltered  country  rock.  Besides,  between  the  jw.ketB  tberei 
eeparate  small  pieces  of  the  native  country  rock.  The  rock  containi 
■ipally  of  chromic  iron,  serpentine,  and  rloloaiile,  tht 
of  which  is  in  small  'jnantitiea  in  the  f-nn  of  cement,  and  a  stiii  le! 
of  opaline  silica,  which  ap|>eare  suiiietimea  as  a  Bpheroidal  mass. 

■tion  with  the  distribution  of  the  serpentine  and  the  chl 
may  lie  noticed  tiiat  they  arafreguently  in  layers  imrallet  to  the  plan 
with  the  neighboring  connlry  rock. 
This  method  of  distribntion  reminds  one  of  the  dihtribution  of  » 

of  the  ophlcalcitei;. 

The  country  rock  is  of  a  finely  grannlar  texture,  and  in  thin  seelic 

olwervi"  with  a  microscope  transi>arent  gToenish  grains  of  olivine,  w 

make  up  the  mass  of  the  rock.    The  bands  consist  of  rock  partly  ui 

partly  altt-red  through  I  he  process  of  Boperficialcliange  to  the  yellowisl 

tender  the  microscope  the  wall  rock  exhibits  crystailiMd  (O'ains 

olivine  of  varying  size  and  with  a  characleriatic  shagreen  snrface. 

were  gronped  eo  that,  witli  the  binding  mass,  they  represented  a  hei 

tonr.  and  their  outline  resembled  the  section  iif  a  cryslJii  of  olivine. 

that  binds  these  grains  together  is  a  light-green  sertM'Utine.  distribute 

veins  which  have  ii  foliateil  structure.    Through  the  serpentine  is  d 

a  little  chromic  ircm,  which  api*iirs  by  reflected  light  to  have  a  ilnll 

ptacce  wher«  some  of  the  matcniil  crumbled 

jiarinpf  Ihe  sample  fur  pxiiini  nation.     The  olivine  predominates  over  the 

In   iiularized  light  the  olivine  exhibitH  strong   interference  co'ora. 

under  Ihe  same  conditions  reveals  a  grannlar  strut  tiire.    But  in  a 

one  may  detect  with  polarized  light  sjHiradic  inclitsions  of  gr.-iiiis  of  do 

treating  the  nubetunce  with  H,S(.>,  the  acid  dissolves  n  considerable  i 

and  attacks  the  olivine,  removing  it  and  separating  out  an  amorpl 

In  this  reaction  the  serpentine  lust^s  its  original  color  and  is  darkeni 

gra'ns  of  dolomite  lire  completely  dissolved.     Being  guided  by  the  pris 

lioDcnt  parts  of  the  country  rock  of  the  Soloviev  Monutalu— that  is.  c 

chromic  iron— and  conaidering  serpentine  as  a  product  of  the  change 

by  o  ivini'.  one  sees  clearly  that  the  serpentine  has  been  derived  from  tt 

oi  peridotite  which  Is  (billed  dunite. 

('oini>aring  thia  rock  with  the  real  dnnites  of  other  countries,  wc  see  i 

that  the   latter  consist  almont  entirely  of  olivine,   wh 

there  is  some  serjiontine.  which  has   undoubtedly  been  produ 
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olivine  by  metamorphic  processes,  as  is  shown  by  the  hexagonal  section  occupied 
by  separate  fragments  of  olivine  all  bound  together  by  ser[)entine. 

Such  a  rock  might  be  called  paleodnnite;  bat  we  must  not  overlook  the  fact  that 
in  the  olivine  rocks  several  are  connected  by  transition,  and  the  decrease  of  one  of 
the  component  parts  in  one  rock  may  lead  to  its  transition  into  the  other.  Thus 
the  presence  of  enstatite  makes  a  special  variety,  but  it  may  decrease  in  amount 
almost  to  disappearance.  Such  a  rock  was  described  by  Wads  worth "  under  the  name 
sazonite,  but  Rosenbusch*"  did  not  accept  the  name,  and  renamed  it  harzburgite. 

Nevertheless,  the  description  of  sazonite,  furnished  by  Wadsworth  and  illus- 
trated in  PI.  IV,  fig.  4,  of  his  work,  reminds  us  of  the  rock  of  the  Soloviev  Moun- 
tain, with  only  the  difference  that  in  the  latter  no  enstatite  was  disclosed  and  there 
is  considerably  more  olivine  than  in  saxonite  (harzburgite). 

Under  the  microscope  the  rock  with  pockets  appears  to  consist  of  many  irregu- 
lar angular  grains  of  chromic  iron,  and  to  be  fractured  and  have  many  cavities. 
The  cementing  material  between  the  grains  of  chromite  is  chiefly  serpentine,  and 
in  lesser  quantity  dolomite  and  opal,  the  last  named  sometimes  in  beautiful 
spheroidal  masses.  The  last  two  minerals  penetrate  the  crevict  s  and  cavities 
of  the  chromic  iron.'  In  reflected  light  the  chromic  iron  exhibits  a  weak,  black, 
shining  metallic  luster;  but  no  other  minerals  with  a  meta'lic  luster  can  be  seen. 
A  few  pieces  of  the  rock  (with  pockets)  could  be  observed,  by  means  of  a  strong 
magnifier,  to  contain  exceedingly  fine  gri'ains  or  leaves  of  native  platinum  dissemi- 
nated in  the  chromic  iron.  This  search  for  it,  by  the  way,  was  very  difficult  on 
account  of  the  presence  of  the  hollows  in  the  seams  of  the  chromic  iron,  which  in 
a  certain  position  before  the  light  gave  an  exceedingly  strong  luster. 

To  determine  the  presence  of  platinum  in  the  rocks  (with  pockets)  in  which  the 
platinum  could  not  b.'  seen  by  means  of  a  microscope,  about  14  f  unts  (5,733  grams) 
of  it  was  taken  from  the  place  of  blasting,  crushed,  and  carefully  w&shed.  On 
obtaining  the  slime  in  the  iron  pan  used  in  the  washing,  under  the  water  there  was 
observed  a  thin  silvery  band  of  native  platinum,  which  was  difficult  to  separate 
from  the  chromic  iron  by  continuous  washing  on  account  of  the  danger  of  losing 
the  fine  microscopic  leaves. 

On  examining  the  slime,  even  with  a  strong  magnifying  glass,  no  platinum  was 
found.  The  examination  was  interfered  with  largely  by  the  mass  of  angular 
grains  of  chromic  iron,  which  possesses  a  strong,  metallic,  glassy  luster,  and  by 
the  size  of  the  platinum,  which  was  microscopically  minute.  The  quantity  of 
concentrates  obtained  in  this  experiment  was  25  grams,  and  in  order  to  find  the 
chemically  pure  platinum,  the  following  method  was  adopted.  The  concentrates 
were  treated  with  aciua  regia,  the  solution  each  time  being  evaporated  to  dryne  s 
on  a  water  bath;  the  residue  was  then  treated  with  sulphuric  acid  twice  and  again 
evaporated  to  dryness  on  a  water  bath.  The  residue  was  then  treated  with  abso- 
lute alcohol,  filtered,  and  to  the  clear  solution  was  added  solid  ammonium  chloride 
in  excess.  The  solution  was  then  slightly  warmed  and  ammonium  chloroplatinate 
precipitated.  The  precipitate  was  then  filtered  out  and  dried  in  the  filter,  ignited, 
and  weighed  in  a  porcelain  crucible.'  The  platinum  obtained  was  then  treated 
with  aqua  regia,  in  which  it  dissolved  completely,  thus  proving  the  absence  of 
iridium.  The  solution  was  evaporated  to  dryness  in  a  water  bath,  the  residue 
treated  twice  with  sulphuric  acid,  and  again  evaporated  to  dryness.  After  wash- 
ing the  residue,  a  few  qualitative  tests  were  made.  A  part  of  the  solution  was 
reduced  by  zinc,  and  chemically  pure  platinum  was  obtained.    This  was  tested 


•M.  E.  Wadsworth,  Lithologlcal  Studies,  1884,  p.  125. 

b  Rosenbusch.  Mikroskopische  Physiographie,  2d  edition,  1887,  p.  260. 

cH.  J.  Josh,  wlio  came  at  the  time  of  my  retnm  from  the  platinum  mines  in  Tairfistk,  brought 
neveral  samples  of  native  rock  to  St.  Petersburg.  These  samples  were  shown  at  the  meetings  of 
several  scientific  societies  of  the  city. 

•ilnall  my  oxporiraents  with  platinum,  no  platinum  apparatus  of  any  kind  '^«&x>sm^.     l!^ 
solutions,  ignitions,  and  weighing  were  made  in  poroeVs^  avV^^ntlt^JA. 
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irilli  plutianin  ioJide,  forth^  cbtirncteriBticpliitiniitiiraiiuUon.iiDd  afforded  h  ro8»- 
crimson  co'or."  In  all,  (i.CMU-l  grata  of  cbernkftlly  pure  platinum  was  obtaine-1  from 
tee  slime,  or  coniiiilerlng  the  tvelgbt  of  the  wliole  i^nBiitity  of  rick  employed  in 
thit«  experiment  (5,731!  ^anw).  it  produced  0.001  \'i  per  cent  of  platlnntn. 

Bearing  in- mind  the  tik<.;t  liiat  the  pUtinmn  is  fouii'l  hi^re  in  exceedingly  tine 
MTticles.  we  niiglit  jnBtlyxnppoael.liatin  the  rnnghwaHfaiog  which  was  performed 
apart  of  the  platinoinwaa  carried  nwa.v  by  the  water,  and  that  the  given  fiiore  i« 
probahly  helow  tlie  correct  oni-.  In  order  to  obtain  an  accnrate  rc^nlt.  WW  Brams 
of  tt.n  rock  was criisheil  and  uarefnlly  iiiixiid.and  from  Ihiti  was  tak<(n  100  grama, 
which  was  treated  twice  with  iii[uii  rei;ia.  This  lolntioD  wiis  catefnlly  evaporated 
to  dryness  onawiiter  bath  and  the  rrsidne  trciited  with  snlphnric  acid  twice,  with 
npeutediiTHiioratioii.  Then  thn  residue  of  hi lidc  acid  wub  filtered  ont.  The  filtrate 
was  Again  evfiporated  to  dryness  on  a  water  bath  and  the  reaidne  dissolved  in 
ftliashol.  Slightly  warming  this  Milntion  with  rhloride  of  ammonium,  jnst  as  in 
the  previous  eiperijnent.  a  precipitati'  ol  aminoriiam  chloroplatinate  appeared. 
This  was  colle<!ted  on  a  filter,  rinsed,  dried,  and  by  ignition  converted  inlo  chem- 
ically pure  platinnin,  amonnting  to  O.OIOJ  |rrain,  or  O.OHKi  per  cent  of  the  rock. 
This  plfttiuuiii  waa  treated  qanlitatively  in  the  aarae  way  as  thnt  obtained  from 
the  concentrates. 

From  the  satjie  "lOO  grama  i>f  the  crushed  rock  another  lOO  gramn  wiw  takpn  and 
treated  with  a<)aa  regia  idx  tiint-a.  In  thin  operation  ii'i  grams  of  the  rock  went 
Into  milntion.  The  filtrate  was  separated  first  with  an  exews  of  eu'phnrif  acid, 
then  Willi  water  to  drynesa  on  a  water  l«th.  "^he  aolulion  in  water,  with  the 
.additionof  a  little  sulphnricnciil,  was  filtered  from  the  precipitate.  The  platinum 
was  reduced  by  zinc,  collected  on  ths  fi.!l«r,  washed,  and  dried.  The  fi'ter  was 
tiien  bnmed  and  the  platinam  weighed,  amonuting  to  0.01 11  gram,  a  qnantity 
nearly  Che  same  as  that  obtained  with  ummoninm  chloroplatinate  (0.010.1  gram  I, 
Therefor"^  the  average  amount  of  chemically  pure  platinum  contained  in  the  roctts 
may  be  taken  as  0.0107  per  cent. 

Com]i,irini5  the  n'sults  of  the  last  experiment  with  thi'  determination  of  plat- 
inum in  the  concentrates,  it  in  evident  that  in  washing;  thecroshed  rock  there  was 
a  lo-iM  of  platiniiiii,  first l>ecanse  the  water  carried  some  away;  and,  secondly,  for 
the  reason  that  in  U  funtanf  the  material  used  it  was  difiicult  to  pick  out  only  tbi' 
rock  with  pockets.  Some  of  the  native  olivine  rock  was  present  and  thus  redticeil 
the  peiventiige  of  the  metal. 

Rock  containing  platinum  is  found  in  the  pockets,  with  dnnite.  although  the 
metal  occur.-i  in  an  exceedingly  fine  state.  Platinmii  is  uanally  associated  with 
other  preciouH  metals,  such  ;(3  gold,  silver,  iridium,  o.smium,  etc.,  imd  the  deposits 
in  these  mountain  rocks  are  no  e.iception  to  the  genera!  mode  of  occnirence.  The 
amoutit  of  platinum  is  somewhat  sporadically  distributed,  at  one  time  enriching 
the  accompanying  rock  iind  at  another  decreasing  to  complete  disappearance.  Of 
course  we  have  a  right  to  soppose  th.it  platmnm  is  sporndicatly  disseminated  in 
its  niitive  rock,  and  it  ifl  poasihle  that  the  laborer  h  id  already  worked  ont  that 
partoftheiH>cket  in  which  the  platinum  wai  not  of  micros'  opic  size  nor  in  sparsely 
distributee)  condition.  This  fact  also  points  to  the  finding  of  platinum  in  the 
sand,  in  which  it  can  l>e  seen  with  the  nnked  eye,  disseminated  in  chromic  iron. 
Of  course  the  continuation  of  the  investigation  in  the  Soloviev  Mountain  innst 
disclose  such  pockets,  and  it  is  not  improbable  that  veins  will  l)e  discovered  in 
considerable  number.  It  may  be  that  in  thia  rock  (with  [tocketsl  will  be  found 
microscopic  partic  cs  of  platinum  which  can  be  extracted  by  washing,  although 
now  it  can  l>e  o;[triicted  only  by  chemical  meana. 

The  place  of  discovery,  at  all  events,  contains  a  considerable  iiuantity  of  the 
metal,  and,  expressiug  it  in  the  ordinary  way,  it  is  i\  zolotniks  to  every  100  pooda 
of  nick.  At  the  present  time  in  tiie  Tagib  k  platinam  mines  rock  is  being  worked 
which  contains  ii-Vi  nolotniks  per  \ftvi  voo4ft. 

•  Aniiales  de  Ciicmw  el  as  Vt^a'uvaa.WKl. 
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From  further  investigation  we  may  expect  some  additional  information  to  that 
reported  by  myself.  Bat,  in  all  events,  150  years  had  elapsed  before  the  original 
place  of  deposition  of  platinnm  was  discovered.  Speculations,  as  expressed  by 
different  investigators,  concerning  this  mountain  rock  which  contains  the  precious 
metal,  are  now  out  of  place.  There  is  no  doubt  that  the  original  source  of  plati- 
num is  peridotite,  to  which  future  investigations  in  the  different  parts  of  the 
Urals,  one  of  the  most  interesting  regions  in  the  world,  should  be  confined. 

PLATINUM  ELfiEWHERE  IN  RUSSIA. 

Platinum  has  been  reported  in  a  number  of  other  places  in  the  Rus- 
sian Empire.  Federov  has  mentioned  its  occurrence,  together  with 
gold,  in  the  extreme  north  of  the  kingdom  of  Perm,  along  the  Loswe 
River  and  its  tributaries.  Syenitic  gneiss  seems  to  be  the  prevailing 
country  rock.*  Platinum  is  said  to  occur  along  the  Ivalo  River  in 
Lapland,  associated  with  diamonds  and  probably  derived  from  a 
peridotite.^ 

Platinum  is  said  to  have  been  found  in  traces  in  the  province  of 
Baikal  and  Yenisei,  Siberia.*' 

Palladium  has  been  reported  by  T.  W.  Wilm  in  the  gold-bearing 
sands  on  the  south  coast  of  the  Black  Sea.  It  is  stated  that  it  con- 
stitutes 8  to  10  per  cent  of  the  concentrates. '^ 

Platinum  is  said  by  J.  A.  Phillips^  to  occur  in  small  quantities  in 
the  auriferous  quartz  of  the  Beresovsk  gold  mines.  Beresovsk  lies  a 
few  miles  northeast  of  Nijni-Tagilsk. 

SPAIN. 

One  of  the  most  interesting  discoveries  in  connection  with  platinum 
was  made  early  in  the  last  century  by  the  French  chemist  Vauquelin. 
He  received  a  suite  of  ores  from  a  silver  mine  at  Guadalcanal,  a  few 
miles  northeast  of  the  Rio  Tinto  district,  Seville.  The  ore  resembled 
tetrahedrite  closely,  and  on  analysis  was  found  to  contain  copper, 
lead,  antimony,  iron,  sulphur,  silver,  and  sometimes  arsenic.  It  was 
associated  with  a  gangue  of  calcite,  barite,  and  quartz.  The  plati- 
num proved  to  be  variable,  reaching  at  times  10  per  cent  and  again 
being  present  only  in  traces.  The  same  was  true  of  the  silver.^  The 
silver  mines  of  Guadalcanal  are  situated  north  of  the  city  of  Seville. 
The  country  rock  is  mica-shist,  and  the  mines  were  formerly  very 
productive,  but  are  now  of  little  importance.^ 

This  discovery  of  platinum  in  a  mineral  containing  copper,  together 
with  antimony  and  sometimes  arsenic,  and  in  an  undoubted  vein,  is 

•Miueralofiriscbesaus  dem  ndrdlichen  Ural,  byE.  V.  Federov:  Tschermaks  mineral.  Mittheil. 
Vol.  XIV,  18W,  pp.  85, 143. 

t»A.  E.  NordenskjOld,  Pojcgendorflfs  Annalen,  Vol.  CXL,  1870,  p.  336.  . 

<-' Notice  explicative  Bur  la  cArte  min^ralc^qae  de  la  Siberie  (prepared  for  the  Paris  Exposi- 
tion, 19()0),  p.  10. 

dT.  W.  Wilm,  Runs.  Phys.  Chem.  Qesell.,  St.  Petersburg,  March,  189a 

e  Treatise  on  Ore  Deposits,  2d  edition,  pp.  54&-M6. 

'Notice  Hur  Texlstence  du  platine  dans  les  mines  d*argent  de  Guadalcanal  en  Estramadura: 
Annales  de  Chemie,  Vol.  LX,  1800,  p.  817. 

ff  Ore  Deposits,  by  J.  A.  Phillips,  1896,  p.  403. 
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axtreniely  interBsting  and  importaiil.  Keferonco  may  U-  hew  iiiadu 
to  the  Hdditioiial  occurrence  nf  platinum  with  tetmhedrito  in  the  Alpp 
and  the  neidhljoriiig  jiarls  of  France,  n«  in  described  under  "  France," 
p.  6fi.  The  KiiTtilnr  oeciirreiiee  of  platiuum  in  the  form  of  aperrylite 
in  the  Sudbury  region  of  Ontario  may  l»e  likewise  mentioned  in  thiji 
connection,  and  tho  orti  at  the  Rnniblcr  mine,  Wyoming. 


The  only  mention  of  platinum  in  Africa  that  has  been  met  liy  Iho 
writer  is  a  brief  nol^>  by  ti.  Aime  upon  an  wcurronce  of  galena  at  a 
pbice  called  La  Bouzaria,  a  few  miles  from  the  city  of  Algiers.  The 
communication  was  made  to  the  French  Academy  and  the  sample 
was  handed  to  MM.  ISerthier  and  Becquerel  for  verification  of  the 
i,  tPportod  presence  ol"  platinuiu,  but  the  result*  of  their  tiesay  have  not 
been  found." 

ASIA  AND  THE  BAST  INDIES. 


,  i'laliniim  wwk  dii^fuivcrcd  in  I«;il  In  the  gold  washings  of  Goenoeng 
j*  Lnwack.  Boulhoiistcrn  Horueo.  The  gravcln  occur  in  a  hilly  countrj\ 
^  Their  Iwwlders  are  diorit«,  syoaite,  copper,  and  frugmenta  of  qiiartE, 
which  arf  mingled  with  a  «and  of  quarts  and  magi  ite.  Thoy  range 
from  several  feet  to  several  fathoms  in  thickness,  and  toward  the  coast 
are  buried  beneath  iiiarshe.-j.  ('innalmr  is  sai<I  to  accompany  the 
grains.  Wlien  aiuilyzcd,  Sfiuiples  afforded  the  following  results: 
AiialnsTM  'if  jd'itiniini  nii'jijeln  from  atiitthaistiTii  Borneo. 


n  Borneo:  PobkcikI"!!'"  A 
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The  Fe^Og  and  Cu  mentioned  at  the  end  of  the  analysis  were  insolu- 
bleinHCi. 

The  following  microscopic  minerals  occur  with  the  platinum  grains: 
Topaz,  zircon,  ruby(?),  diamond,  quartz,  and  feldspar,  but  no  ilmenite. 

According  to  L.  Horner  the  gravels  occur  in  the  drainage  area  of 
the  Banjermassing  River,  which  rises  in  the  Ratoos  Mountains.  The 
mountains  consist  of  serpentine,  diorite,  and  gabbro.  A  red  clay  lies 
at  their  bases  and  contains  the  gravels  which  hold  the  gold  and  plati- 
num. The  platinum  is  to  the  gold  as  1  to  10,  but  at  the  time  of  Hor- 
ner's observations  it  was  thrown  away.  He  estimates  that  10,000 
ounces  were  being  lost  vearly  (1842).* 

BURMA. 

Platinum  has  long  been  known  tis  an  associate  of  gold  in  the  placers 
that  are  washed  near  Ava,  in  Upper  Burma.  The  locality  does  not, 
however,  appear  to  be  commercially  productive.^ 

JAPAN. 

In  a  catalogue  of  the  minerals  of  Japan  in  the  collection  of  Mr.  T. 
Tsunashiro  for  the  Paris  Exposition  platinum  and  iridosmine  ai*e 
reported  as  occurring  in  grains  in  the  sands  of  the  river  Yubari, 
Ishikari. 

AUSTRALIA  AND  OCEANIA. 
NEW   CALEDONIA. 

Scales  of  platinum  have  been  obser\'^ed  in  the  gold-bearing  sands  of 
Andam  Creek,  below  Boud^.  *" 

NEW   SOUTH   WALES. 

Platinum  has  been  discovered  in  several  localities  in  New  South 
Wales.  The  one  which  first  attracted  attention  is  in  the  northeastern 
corner  of  the  province,  on  the  seacoast,  between  the  mouths  of  the 
Richmond  and  Clarence  rivers.  For  many  years  the  sands  have  been 
washed  for  gold.  More  or  less  platinum  occurs  as  well,  and  from  time 
to  time  a  few  ounces  have  been  saved.  It  is,  however,  of  no  great 
economic  importance. 

In  1889  platinum  was  discovered  in  some  peculiar  deposits  near 
Broken  Hill,  the  famous  lead-silver  camp,  in  the  extreme  western  part 
of  the  province.  In  the  course  of  a  few  years  the  matter  was  care- 
fully investigated,  more  particularly  by  Mr.  J.  B.  Jaquet.  In  the 
platinum-bearing    localities  the    country   rock   consists  of    schists. 


•L.  Homer,  Poggendorff's  Annalen,  Vol.  LV,  184:2,  p.  528.  In  Beck's  Erzlagerst&tten  there  is 
cited  a  paper  by  T.  H.  Poeewitz,  Das  Diamanten-Vorkommen  in  Borneo:  Jahrbnch  K.  Ungar. 
Landesanstalt,  Vol.  VII.    It  is  not  accessible  to  the  writer. 

^  J.  Prinsep,  PoggendoriT's  Annalen,  Vol.  XXXIV,  1835,  p.  380;  A.  Faber,  Pharmac.  Central- 
blatt,  1848,  p.  568. 

cPelatan,  Les  mines  de  la  Nonvelle  CalMonie,  Paris^  1882^  V-  ^>  *^^>e^  c?l\»X\»<ql N&  <^(x^\K!^  \xq\&. 
A.  Lacroiz,  Mineralpgie  de  France,  Vol.  XL  p.  900. 
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gneLssm,  and  (jujirtzitPH,  all  of  wliicli  are  tiitfhly  altwrifl  !*(*iliimMit«  t>t 
LowtT  Silurian  age.  They  have  been  penotraUMl  byOikt^s  ami  btissc* 
of  granite  and  very  Imsic  diorito.  8orao  serpentina  likewise  occurs 
within  6  or  7  miles.  The  platinum  has  been  deteclod  in  a  very  pecul- 
iar ferruginouH  deposit,  which  is  similar  to  the  go.'isan  of  the  normal 
vein.  These  gijiuiany  out«n)ps  are  irregular  and  never  extonfiive. 
They  cap  the  altered  nedirnonls  and  ornptive  nxiks  alike,  and  no 
definite  law  of  diHtributinn  can  be  dotecteil,  bul  at  times  they  cer- 
tainly are  nit  uated  at  the  junction  of  a  conipHCt  and  a  more  loosely 
textured  rock.  As  thoyare  folIowe<l  down,  the  ferruginous  charaetor 
diminishes,  and  (he  dvpoHit  passes  into  ferniginuus  clays,  and  thuw 


—Hltotdi 
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into  ^jranulfs  of  Hilica  (-(.•nienU'd  with  kiioltn,  or  into  kaolin  itself. 
Decomposed  feldspathir  rock  ciiNiies,  whiirli  may  represent  either 
gneiss  or  a  portion  of  a  granite  dike.  There  are  no  defined  walls. 
The  platiiiuni-t>earing  rock  passes  gradnally  into  the  others.  The 
platinum  oeeurs  distributed  through  the  deeoihi»osed  material,  but 
more  abundantly  in  the  elays  and  kaolins  than  In  the  iron  cap.  Shafts 
have  been  sunk  to  a  depth  of  20  feet,  and  many  assays  have  been 
made.  The  yield  is  extreiuoly  variable,  but  it  may  be  said  to  range 
from  an  ounce  and  a  half  down  to  a  (pmrt^'r  of  an  ounce  or  less  per 
ton.  Copper  has  been  wvet  in  some  of  the  outcrops,  but  no  traces  of 
copper  pyrites  or  other  iron  ot  eovv^i^  *\s\v\wift  W4»,^^sw^^\w«.^  tound. 
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No  platinum  has  been  detected  by  the  eye.  It  is  so  extremely  fine 
that  it  is  known  only  by  assay.  Mr.  Jaquet  states  that  there  is  no 
analogy  between  these  deposits  and  well-defined  lodes.  He  concludes 
that  they  have  been  produced  by  springs,  which  issued  at  oue  time 
where  the  deposits  are  now  found.  Iron,  copper,  and  platinum  were 
thus  probably  carried  to  the  surface.  The  iron  and  copper  were  pre- 
cipitated by  the  oxidizing  actiou  of  the  atmosphere,  bnt  the  platinum 
was  absorbed  by  the  clays  and  kaolin.  Platinum  is  not  known,  how- 
ever, beyond  a  few  feet  in  depth. 

This  occurrence  is  a  mOst  extraordinary  and  interesting  one,  and 
proves  beyond  question  that  platinum  is  not  limited  to  placers,  nor, 
indeed,  to  basic  igneous  rocks.     If  Mr.  Jaquet's  conclusions  are  cor- 
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rect  it  would  certainly  seem  to  be  demonstrated  that  platinum  circu- 
lates in  solution.  Some  years  after  the  above  discovery  platinum  was 
found  in  commercial  quantity  in  the  deep  placers  of  Pifield.  The 
country  rooks  at  Fitield  are  Silurian  and  Devonian.  Silurian  slates 
have  been  penetrated  by  diorite,  which  consists  of  hornblende,  plagi- 
oclase,  and  accessory  sphene  and  quart>z.  One  gold-bearing  reef  htm 
been  located  in  Die  diorite.  The  gold  and  platinum  hearing  gravels 
form  a  lead  fi-om  (iO  to  150  feet  wide,  which  extends  for  a  little  over  a 
mile.  They  are  covered  by  60  to  70  feet  of  loam,  with  occasional 
bands  of  barren  quai-tz  conglomerates.  The  platinum  and  gold  occur 
as  small  waterworn  grains  in  crevices  in  the  bed  rock  and  in  the  few 
inches  of  sand  just  above  it.     The  nuggets  range  up  to  5  dwt,    \i. 
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'Is  thought  by  Mr.  Jaqnet  that  the  platinnni  and  gold  have  been  con- 
eentrated  from  the  neighboring  conglomerates,  which  are  snpposeii 
'  to  be  Tertiary. 

Piatiniim  hiis  also  been  diacovereil  an  ii  rare  mineral  in  a  few  addi- 
tional  gold  washings  in  the  colony. 

For  a  general  list  of  papers  bearing  apon  the  economic  resources  of 
New  Sonth   Wales,  see  the   bibliography  pi-epare<l  by  W.  S.   Dun, 

■  Which  has  boon  published  in  the  Kocords  of  the  Geological  Survey 
;of  New  South  Wales,  Vol.  VI,  Part  IV,  pp.  ia3-357.     For  platinum, 

■  see  more  especially  pp.  312-ai4.  In  thi.'f  place  only  the  more  important 
papers  will  be  mentioned : 

On  the  beach  sanda,  see  the  Reoorila  of  Ibe  Geological  Survey  of  Now  Sootb 
Wales,  Vol.  IV,  Piai  I,  yage  3o;  also  Priweedings  of  the  Royal  Society  of  New 
.  Bontb  Wales.  Vol.  SS  V'l,  p.  :)Ce.  Brief  Dotices  appi-ar  in  the  Annoal  Reports  of  tbe 
Departitient  of  Mines  und  Agriculture. 

On  tbe  deposit  near  Broken  Hill,  see  J,  B.  Jaiinet,  Report  of  the  Department  of 
Vines  and  AKriculture  for  1893,  p.  148,  and  (he  Records  of  the  Qeologlcal  Sarve; 
of  New  South  Wales,  Vol.  V,  1S06,  p.  8.1.  An  abstract  appeara  in  Zeitschr.  (tir 
[prak.  Oeologie.  1803.  p.  8-22. 

On  the  Fifleld  ileponts,  see  Q.  W.  Card.  Records  of  the  Geological  Survey  of 
New  South  Wales.  Vol,  IV,  p.  l^l);  also  .1.  B.  Ja<inet.  Report  of  the  Department 
of  Mines  and  Agricaltnre,  1SD5.  p.  1!SI,  and  Records  of  the  Geological  Survey  of 
New  South  Wales,  VoL  V,  p.  94. 

Attention  should  be  directed  at  this  point  to  the  remarkable  oceur- 
reneo  of  platinimi  in  .\nsti-aliiin  coalu  which  is  doscrilx'd  earlifr  in 
this  iwper  (p.  35).  It  is  nol  known  to  the  writer  from  which  one  of 
the  colonies  the  conl  was  obtainwl. 

NEW   ZEALAND. 

Platinnm  has  been  fonnd  over  a  (wnsiderable  area  in  New  Zealand 
almost  entirely  in  connection  with  the  gold  washiugs.  It  occurs  in 
the  eastern  part  of  Middle  Island,  on  the  Cluthc  River,  and  in  a  few 
gold  districts  of  the  Nelson  i-cgi<in  in  the  northern  part  of  Middle 
Island.  Indosiuine  is  fivquent  in  the  latter.  It  wa»  noticed  in  this 
district  by  von  Ilochstetter.  Some  small  scales  of  iridosmine  were 
brought  back  by  him  fioiii  the  Takaka  diggings.  The  occurrence  of 
the  metal  in  thi.s  district  is  of  extreme  interest  when  taken  in  connec- 
tion wilh  Ihc  country  rocks  of  the  Urals  and  of  British  Columbia. 
As  is  well  known,  Itaron  von  Ilochstetter  discovered  in  the  Dun 
Mountain.^,  near  Nelson,  the  very  peculiar  rock,  consisting  of  <ilivinc 
and  chroiiiitc,  which  he  nauieil  dnuit^'.  It  is  almost  exactly  the  same 
in  mincralogicHl  eomposilion  and  testni-e  as  the  chief  mother  rock 
which  has  been  found  in  the  olher  two  platinum  districts  just  cit^^d. 

One  other  interesting  feature  of  the  New  Zealand  gravels  is  the 
iK-currenee  of  bit«  of  nickel-ii-ons  in  as.siHdation  with  the  platimim. 
Like  it  they  appear  to  be  excessively  basic  segregations  in  igneous 
rocks.     lu  the  Zeitschrift  fQr  praktische  Geologie  for  June,  ISUS,  p. 
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222,  a  stray  paragraph  appears  in  which  it  is  stated  that  in  the  Nelson 
district  of  New  Zealand  platinum  has  been  found  in  an  eruptive  rock 
near  the  Takaka  River.  The  eruptive  breaks  through  limestone  and 
the  quantity  is  not  commercial,  but  further  particulars  of  the  original 
source  of  the  statement  are  not  given. 

Cox,  S.  H.,  Notes  on  Mineralogy  of  New  Zealand;  Trans.  New  Zealand  Institnte, 

September  to  November,  1881. 
Hamilton,  W.  S.    On  platinum  crystals  in  the  iron  sands  of  the  Orepnki  gold 

field:  Trans.  New  Zealand  Institute,  Vol.  XVIII,  p.  402. 
HocHSTBTTEB,  F.  M.    G^logle  von  Nen-Seeland,  Vol.  I,  1864,  p.  212. 

TASMANIA. 

Within  the  last  few  years  the  iridosmine  which  has  been  discovered 
in  the  gold  placers  of  western  Tasmania  has  assumed  commercial 
importance.  The  need  of  osmium  for  certain  forms  of  incandescent 
burners  had  brought  these  placers  into  notice.  Montgomery  states 
that  a  good  deal  of  platiniridium  and  iridium  is  obtained  along  the 
Savage  River,  having  probably  been  derived  from  the  serpentine 
which  is  known  upstream.  Platinum  itself  is  reported  from  the  Wilson 
River,  and  osmiridium,  containing,  however,  very  little  osmium,  from 
parts  of  the  King  River  gold  field  and  the  Salisbury  field,  near  Bea- 
consfield.     The  original  matrix  has  not  been  discovered.'' 

CONCIiUSION. 

A  careful  review  of  the  facts  set  forth  in  the  preceding  pages  makes 
it  possible  to  establish  the  following  types  of  ore  deposits  and  miner- 
alogical  associations  for  the  platinum  group  of  metals. 

J.  Placers, — The  platinum  has  been  mostly  derived  from  peridotites, 
but  also  in  less  degree  from  pyroxenites,  gabbros,  metamorphosed 
gabbros  (now  dioritic  rocks),  and  syenites,  often  gneissoid. 

Geologists  have  long  appreciated  the  importance  of  the  peridotites, 
but  have  not  generally  realized  that,  in  a  minor  degree,  the  syenites 
are  also  of  wide  distribution  and  that  they  likewise  deserve  emphasis. 
Thus,  for  example,  they  are  recorded  in  the  Urals,  in  Colombia,  Bra- 
zil, and  liritish  Columbia. 

II,  Veins. — Platinum  or  palladium  has  been  observed  in  veins  in 
connection  with  gold  at  Tilkerode  in  the  Hartz;  in  Minas  Geraes  in 
Brazil;  at  Santa  Rosa  in  Colombia;  and  at  Beresovsk,  Russia. 
Whether  the  platinum  or  palladium  is  or  is  not  associated  in  these 
localities  with  other  metallic  sulphides,  such  as  are  mentioned  below, 
does  not  appear  from  the  incomplete  recoixls. 

The  peculiar  deposit  at  Broken  Hill,  New  South  Wales,  may  be 
mentioned  in  this  connection,  although  it  differs  from  the  type. 

*  A.  Montgomery,  The  T  Jsef  ul  Minerals  of  Tasmania.  (The  statements  are  taken  from  a  reprint 
Icindly  sent  the  writer  by  the  author;  bat  althooffh  evidently  from  some  scientiflc  society,  it 
bearii  neither  date  nor  reference.  > 


.88  PLATINUM    AND    ASSOriATEU    METALS.  |biill,1« 

Plfttinnm  as  a  snbordinate  compononl.  iii  complex  anUinoiiml  sul- 
]Ai(le8of  copper  and  other  metats(i  c,  tetrathedrite  and  boiirnonite) 
occupfl  in  veins  at  Guadalcanal,  Spain,  and  probablj-  also  in  veins  in 
the  Val  du  Drac  and  elsewhere  in  eastern  Franee.  Wbil©  this  asso- 
ciation is  as  yet  onlj-  of  inineralogical  iiitei-est,  it  nevertheless  shows 
that  platinnni  can  occur  in  this  way,  and  makes  it  desirable  that  simi- 
ilar  ores  be  tested  where  found. 

Spenylite  occurs  with  covellito  at  the  Rambler  mine,  Wyoming. 

III.  P!atinmit  disseminated  in  eruptive  riKks. — The  platinum  oconrs 
in  two  forms.  The  first  is  the  arsenide,  sperrylite,  which  is  associated 
with  copper- nickel  ores  in  uralttized  norites,  at  Sudbury,  Canada. 
The  mother  rock  of  the  North  Carolina  sperrylite  has  not  yet  been 
■taWy  described  and  Interpreted.  Platinum  in  polydyraito  may  In? 
mentioned  as  a  coi-oUary  to  the  Sudbiny  occurrence. 

In  the  second  form  the  platinum  in  the  native  state  Ik  contained 
in  basic  eruptivee,  more  especially  peridotites.  The  platinum  is  fre- 
quently involved  in  a  verj'  intimate  way  with  chroraite.  In  the  most 
natural  interpretation  of  the  phenomena  thetwomineralsarc  regarded 
as  having  crj-stallized  in  the  normal  passage  of  the  fused  magma  to 
the  solidified  condition.  It  should  be  clearly  stated,  however,  that 
two  views  have  long  prevailed  regarding  chromite.  Ita  deposits  which 
ail!  targe  enough  \o  mine  are  ao  uniformly  in  aerx>entine,  and  are  so 
often  "f  wHch  firo at  extent,  that  the  ehitimite  has  been  believed  by  some 
t«  be  a  product  of  metaniorphism.  Its  masses  are  supposed  to  be 
segregations  which  have  resulted  from  the  change  of  anhydrous  chro- 
mium-lx-aring  silicates  to  the  hydral^'d  I'orin,  with  attendant  separa- 
tion of  chromic  oxide. ^ 

On  the  other  hand,  chromite  has  lnjcn  looked  upon  as  a  true  igneous 
mineral;  it  has  l>een  discovere<l  in  l>asie  eruptivcs,  not  in  the  least 
changed  to  seritcntinc;  and  it  has  therefore  bw-n  believed  to  he,  even 
when  in  serpentine,  an  unaltei-ed  survivor  fmni  a  previous  anhydrous 
magnesiaii  eruptive. 

In  the  one  or  two  cases  in  which  platinum  has  l)een  discovered  in 
i|uantity  in  the  wmntry  i-ock  (on  Mount  Soloviev,  Nijni-Tagilsk  dis- 
trict) it  hascertaiidyl)eonaHHOciafed  with  analtei'cd  and  serpentinized 
or  even  carljonated  form  of  peridotite.  It  is  fair  to  i-aise  the  ciuestion 
whether  the  pi-esenct^  of  the  platinum  is  in  any  way  connected  with 
this  excessive  alteration,  or  whether  the  change  happened  to  take 
place  where  the  platinum  was  previously  abundant.  In  the  Tula- 
meen  district  A.  W.  Johnston  and  the  writer  have  found  platinum 
in  serpentinized  hclt:s  along  dislocations,  but  many  belts  have  also 
l)een  tested  which  gave  no  platinum.  In  these  occurronws  the  plati- 
num is  so  excesHLvely  fine  that  evidence  is  not  easily  attainable  as  to 
its  relations  to  the  mother  rock.     In  the  present  state  of  our  knowl- 
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edge  it  might  be  possible  to  develop  an  argument  not  easy  to  refute, 
that  the  platinum  in  these  surroundings  had  entered  in  solution  or 
had  been  deposited  in  connection  with  the  secondary  changes,  and 
yet  from  a  study  of  many  nuggets  and  from  very  careful  and  detailed 
dbservation  of  the  peridotite  on  the  Tulameen,  it  is  the  writer's  belief 
that  the  platinum  is,  in  far  the  greater  part,  a  true  igneous  mineral. 
This  belief  rests  upon  the  following  grounds : 

1.  Some  nuggets  contain  the  platinum  associated  with  perfectly 
fresh  olivine,  and  the  relations  are  precisely  those  of  two  minerals 
which  have  crystallized  from  fusion  and  of  which  the  platinum  Is 
the  older.  Had  there  been  any  secondar}^  introduction  of  platinum, 
so  sensitive  a  mineral  as  olivine  would  have  shown  some  signs  of 
change. 

2.  The  platinum  and  chromite  can  be  satisfactorily  explained,  as 
regards  their  relations,  (m  the  basis  that  the  chromite  is  a  slightly 
older  mineral,  which  has  become  involved  in  and  with  the  platinum, 
and  that  the  latter  has  crystallized  a  little  later.  That  the  period  of 
the  much  more  abundant  chromite  has  lasted  into  that  of  the  rarer 
platinum,  or  even  longer  than  it,  is  quite  possible,  because  of  the 
influence  of  the  principle  of  solution.  Chromite  is  somewhat  more 
infusible  than  native  platinum,^  as  has  been  shown  experimentally 
by  the  writer's  friend,  A.  W.  Johnston.  ^ Nuggets  of  associated  chro- 
mite and  platinum  have  been  placed  l)fflore  the  oxyhydrogen  blow- 
pipe, and  the  platinum  has  been  fused  to  globules  and  beads  upon 
the  still  unaffected  chromite,  which,  however,  finally  slagged  over. 
No  mineral  in  a  fused  magma  can  crystallize  out  at  a  temperature  above 
its  fusing  point,  although  its  elements  or  ions  may  be  held  in  the 
molten  mass,  because  of  phenomena  of  solution,  at  a  temperature 
considerably  below  its  fusing  point  under  the  conditions  of  pressure 
prevailing  at  the  time.  It  is  therefore  quite  reavsonable  that  chro- 
mite should  have  first  begun  to  crj^stallize,  and  that  around  centers 
thus  set  up  platinum  should  have  later  separated  out,  and  should  even 
have  entirely  inclosed  chromite  or  have  been  itself  inclosed  by  the  con- 
tinued growth  of  the  chromite.  In  this  way  the  structures  shown  in 
the  drawings  of  nuggets  given  on  a  previous  page  can  be  satisfactorily 
explained.  That,  however,  the  platinum  and  chromite  which,  per- 
haps in  a  very  finely  divided  state,  have  thus  once  formed  may  have 
later  passed  into  solution  and  have  become  segregated  and  concen- 
trated is  not  to  be  denied,  but,  so  far  as  the  writer  can  lieani,  our 
knowledge  of  the  chemical  relations  of  the  two  elements  is  so  limited 
that  the  nature  of  such  solution  and  precipitation  can  not  l)e  outlined. 

Iridosmine  is  invariably  involved  in  a  mechanical  way  with  the 
platinum,  and  it  also  occurs  as  a  separate  mineral.     Iridosmine  is 


•It  most  be  remembered  that  the  8o-ca11ed  native  platinum  is  not  the  pure  metal,  but  an  alloy 
of  predominant  platinum  with  other  metals  of  the  group  and  with  never-failinfir  and  Important 
iron,  nxinor  copper,  andtrequent  gold,  all  of  which  affect  the  fusibility. 
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I«cees8ivply  infusiblo,  and  lH>i»iuse  of  this  chnmoler  it  pn>Imbly  prys- 
talliKed  beforo  the  platinum  and  then  bp(!aino  medmiileally  involvwl 
In  the  tatter.  When  now  found  free  it  probably  formed  amid  Mur- 
Toundings  where  little  or  no  platinum  was  present. 

When  platinum  is  observed  associated  with  oliviBe  and  free  from 
■Chromite,  it  is  probable  that  in  this  portion  of  the  magm.i  thero 
ohunoed  to  bo  little  or  no  ehromic  osido,  joat  as,  vice  versa,  wo 
repeatedly  find  ehromite  and  no  platinum. 

J.  II.  Ij.  Vojrt,  in  one  of  hiR  valuable  and  suggestive  papers,  has 
oatlined  »  course  for  the  crystwlliKation  and  separation  of  the  plati- 
^Bum  somewhat  different  from  the  one  here  given.'  Vogt  had  his 
lattention  sperially  fooussed  on  tlio  iron  in  the  platinum  and  iridoi^- 
rtnine,  and  endeavored  to  place  thi'  latter  two  in  line  with  the  ten-estrial 
'BDd  meteoric  irons  of  various  kinds.  In  the  present  discussion  atten- 
tion is  fixe<l  upon  the  phenomena  of  tlie  chroniite,  platinum,  and 
Iridosraine  as  presented  in  their  actual  occurivnces.  Vogt,  conse- 
fluently,  considers  the  iridosmine  as  the  cjulminntingatjige  in  the  sep- 
aration of  the  platinum  group,  whereas  the  writer  regards  it  as  the 
first  development  and  the  forerunner. 

Stanislas  Meunier  has  taken  a  quit*  different  view  regarding  the 
origin  of  the  platinum  as  well  as  of  t^rrestial  irouH,  of  magnetite, 
H^hromite,  and  even  of  other  metallic  minerals.  A.  Inostranzeff  has 
Temnrked  the  irrefrular  shai>e  of  some  of  the  Russian  platinum  and 
its  lack  of  crystal  form  as  observed  in  the  mother  rock,  i^rofessor 
Meunier  lays  gi-eat  emplnirsis  upon  this  eharacler,  and  draws  analogicM 
l)etweeu  it  and  the  relations  of  certain  magnctiles,  ehi-omites,  mid  ter- 
restial  and  nietcone  irons  to  their  associated  8ill<'alcs.  'I'lic  melallicr 
minerals  are  descrilR-d  aw  ramifying  ttirousrlmnl  the  (itlier  silicates 
and  as  even  penetrating  their  cleiivjigc  (-r.uiks  in  siieli  a  way  as  to 
support  the  infei-ence  that  tlicy  arc  of  later  origin  than  I  lie  silicates. 
Profes.'ior  Meunier  then  slates  that  by  intnMlii.'ing  volatilized  chlorides 
of  iron,  nickel,  platinnm,  etc.,  togelli<'r  with  liydr<)gcn,  into  a  porce- 
lain tube  heated  to  redness  and  oontainiug  fragments  of  pyroxene, 
olivine,  or  rock,  he  is  able  to  de|H)sit  the  metals  or  alloys  of  several 
met^ils  in  the  interstices  in  such  a  way  asto  imitate  closely  the  natural 
occurreiiees.  Ity  varying  the  gases  he  can  make  magnetite,  chi-oniite, 
and  even  silicales.  lie  thci-efoiv  eoni-lndes  that  the  native  ]datiiiuni 
has  been  biviught  in,  pi'esunui])Iy  in  a  similar  manner,  and  has  lieeii 
deposited  si)  as  to  yiehl  the  nuggets.'' 

While  it  is  of  greal.  inteiv.st  to  know  that  the  single  metals,  their 
alloys,  and  even  the  silicate.'^  can  bo  deposited  in  this  way,  yel  crys- 
tallization from  fusion  appeals  to  the  writer  as  ecjnally  compet<'nt  to 
bring  alHint  the  obseived  results  and  as  having  much  greater  claims 
to  probability  and  therefoi-e  to  general  conlidenee. 

.     ■Compan-  7>'itHchr,  lUr  prali,  G"r>loBif,  .Tuly,  IW.fl,  ii|i.  aiT  ai8. 

I  ttA  Bnmmnry  i,f  muHi  im'Vions  ■«„rV\«  Vv.Apsv*t-«w™\..i  w  «iveH  in  tlie  Compter  rendoB 
>  VII  Si-«Hii>ii,  Counn>»  U.-iAiiWi'V""  U.V."V«n,\V«m\.  v  ■■■■""• 
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One  or  two  final  conclusions  of  practical  value  may  be  drawn  in 
closing  this  paper. 

1.  Experience  thus  far  gained  leads  to  the  conclusion  that  platinum 
is  very  sparsely  distributed  in  its  mother  rock  and  that  the  chances 
\)f  finding  it  in  quantities  sufficient  to  mine  are  small.  There  is, 
nevertheless,  a  chance.  If  found,  the  recovery  of  the  platinum  by 
any  means  other  than  stamping  and  washing  remains  to  bo  solved, 
and  as  the  meta-1  may  be  in  a  very  finely  desseminated  static,  this 
problem  is  a  serious  feature  of  the  situation. 

2.  Large  and  permanent  placers  are  to  be  looked  for  only  in  very  old 
land  areas  which  have  been  subjected  to  protracted  degradation  and 
concentration. 

3.  In  the  assay  of  antimonial,  arsenical,  and  other  copper  ores,  but 
especially  of  tetrahedrite  (gray  copper  or  fahlerz),  it  is  worth  while  to 
look  for  small  percentages  of  platinum. 

•  4.  Deposits  of  chromite  deserve  similar  testing. 
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LETTER  OF  TRANSMITTAL 


Department  of  the  Interior,    . 
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Sir:  I  have  the  honor  to  transmit  hei'f^with  the  manuscript  of  an 
account  of  the  northwest  boundary  of  Toxas,  and  to  suggest  its  pulv 
lication  as  a  ])ulletin  of  the  United  States  Geological  Survey. 
Very  respectfully, 

Marcus  Haker, 

Carfograjiher. 
lion.  Charles  D.  Walcott, 

Director  of  United  States  Geological  Surrey. 
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THE  NORTHWEST  BOUNDARV  OF  TEXAS. 


By  Ma«cu8  Bakek. 


INTKODUCTIOX. 

»  particnlar  part  of  the  Texas  boundary  here  ooiiaiilered  begins 
9  eastem  t)ank  of  the  Rio  Grande  near  Kl  Paso  and  runs  easterly 
e  thirty-second  parallel  to  the  one  hundi-etl  an<l  third  meridian; 
e  north  on  that  meridian  to  its  intersection  with  the  parallel  of 
I',  the  northwest  corner  of  Texas;  thence  eastward  on  the  parallel 
30'  to  the  one  hundredth  meridian,  and  thenco  southwan,!  on  that 
iian  to  Red  River.  It  is 
a  in  the  accompany  injr 
j(ag.  1).  ThislTOundarj-, 
>t  the  i>art  on  the  one 
redch  meridian,  wascre- 
by  Congress  in  an  act 
}ved  September  0,  ISoD. 
)me  recent  Guveniment 
this  boundary  is  not 
n  as  liere  dcscrilied.  It 
>wn  as  coincident  with 
larallels,  but  instead  of 
iding  with  the  meridians 
jlaced  1  or  -2  miles  west 
lem.     This  discrepancy 

kI  to  an  inquiry  as  to  the  cause  and  an  investigation  of  the  law 
he  various  surveys  based  thereon. 

1835  Texas  declared  its  indeiicndenci)  of  Mexico,  and  on  Decem- 
1,  1845,  was  admittt^^  to  ttie  Union.  It  tlien  ctmiprised  i>arts  of 
or>"  now  included  in  New  Mexico,  Oklalioma,  Kansas,  Colorado, 
Vyoming.  In  ISnO  it  sold  to  the  rnile<l  Stales  for  $10,1)011,000 
I  territory  north  of  latitude  nti°  30'  and  west,  of  the  cnie  hundred 
hird  meridian  as  far  south  as  latitude  \i'2'.  The  purchase  was 
iplished  by  an  act  of  t'ouftress  approved  September  '.>,  l.s-iii,^ 
that  act  most  of  the  line  hei-o  considered  was  first  defiTie<l.  The 
•age  of  ttic  staluto  is  as  follows: 

State  of  TeiiiM  will  nxree  tliut  liyr  Ijoundary  (in  tho  north  shall  commence 
point  at  which  thf  meriiUau  of  one  bandre^l  Hegnva  west  from  Greenwich 
raccted  tiy  the  parallel  of  thirty-six  degrees  thirty  ntinntea  north  latitncte. 

•Statatffl  at  L»rB«,  Vol.  K,  V-  UA. 


-  HORTHWE3T    BOrUDARY    OV   TEXAS. 

Wid  sluiU  ran  from  a&iil  point  clue  west  to  the  meri'tiau  r)f  oue  liniiilred  and  tbne 
Ljegrwa  west  from  Greenwich:  theni-e  her  iKJunilary  shall  nui  iliie  snath  to  tht 
IMllrty-seeund  degree  of  north  latitnile;  thence  on  the  said  parallel  of  thirty-twa 
idefEreeo  of  north  Intitnde  to  the  Rio  Bravo  del  Norte,  and  thence  with  the  chaanrf 
[of  said  river  to  the  Ghilf  of  Mexico. 

1     Aliout  eight  jeiirs  later  proinsiou  was  made  for  rtmuing  and  mark* 

Iln^  this  boundary.  Congress  passed  an  aet  which  was  approved  June 
$,  1.SS8,  entitled— 

,  An  act  to  anthorize  the  Preaideut  of  the  United  8tat#B,  in  conjnnctioa  with  the 
.fttiite  of  Texas,  to  run  and  mark  the  Itonndary  lines  between  the  territories  of  the 
ttJnited  States  and  the  Stale  of  Texas.  " 

I  This  short  «ft  in  three  sections  provii:lo<l  for  the  appointment  of  n 
I*' mutable  person  or  persons"  oti  the  iJart  of  the  United  .States  to  net 
■With  similar  |)erson»  on  the  jmrt  of  Texas  in  running  and  marking 
■tiie  line,  and  it  appropriated  *8u,0iX)  therefor.  The  bonndarj-  whieh 
they  wei-e  to  run  and  mark  is  thus  lieecribed  in  the  aot : 

Beginning  at  the  point  where  the  one  hundredth  degree  of  loHgitnde  west  from 
.Oteenwich  rroeees  Bed  River,  and  mnnlng  thence  north  to  the  point  where  Mud 
■me  hundredth  degree  of  longitude  intersects  the  parallel  of  thirty-six  degr««a 
'  m  north  hititnile,  and  thence  west  with  the  said  parallel  of  thirty-six 
ftajinotes  north  latittide  to  the  point  where  it  interaecta  the  titw 
^•degree  of  longitnde  west  from  Greenwich,  and  thence  sotith 
ed  and  third  degTe*'  of  lonjritnde  to  the  thirty-serond  par- 
Bllel  of  north  latitude,  and  thence  west  with  the  said  thirty-second  degree  of  north 
hitltnde  to  the  Rio  Grande. 

The  3iir\'ey  tluis  provided  for  was  exeeiited  just  pi-ior  to  tlie  civil 
war,  in  tho  years  18.5!>  and  18fK>.  Most  of  the  lioundary  on  the  one 
hundredth  nieridian  was  surveyed  and  marked  hy  the  Indian  ooiitract 
surveyors  Jones  and  Di-owm  in  1850,  and  the  remainder  (except  130 
miles  on  the  one  hundred  and  third  meridian  which  have  never  lieen 
surveyed)  was  surveyed  and  marked  l>y  United  States  Coniinissioner 
John  11.  flark  in  185!)-C0. 

An  account  of  those  surveys,  and  also  of  several  others  earlier  and 
later  which  bear  more  or  less  directly  on  the  present  status  of  the 
iKiundary  here  c-onsidei-ed,  will  be  presented,  tlie  evidence  afforde<l 
by  these  accounts  will  be  discussed,  and  the  conclusions  reached  will 
then  be  yiven. 

IIISTdUV   OF   SIHVEVS. 

JONES  AND   BROWN'S  SURVEY,   1859. 

The  one  hundredth  meriilian,  forming  the  eastern  Iwundary  of  the 
panhandle  of  Texas,  was  surveyed  and  marked,  under  the  direction 
of  the  Indian  OfRee,  by  A.  II,  Jones  and  H.  M.  C.  Bnnvn,  contract 
.surveyors,  in  1>^5!>.     The  manuscript  i-ecord  of  the  survey,  with  the 
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correspondence,  etc.,  is  now  on  file  in  the  Indian  Office.  The  initial 
monument  is  on  the  north  bank  of  the  main  Red  River  and  30  chains 
therefrom.  It  is  said  to  be  a  pile  of  g^'psum  rock,  and  Prof.  II.  S. 
Pritchett,  now  president  of  the  Massachusetts  Institute  of  Technology', 
who  in  June,  1892,  visited  it  and  determined  its  latitude  and  longi- 
tude, thus  describes  it: 

A  pile  of  stones  on  a  very  prominent  hill,  the  stones  being  piled  np  to  a  height, 
perhaps,  of  2  feet  in  a  circular  fonn,  6  feet  across,  approximately,  in  the  center  of 
this  heap  being  a  stone  some  2^  feet  high,  on  which  are  cut  the  letters  **  100  W.*'  • 

This  initial  monument  was  established  by  Daniel  G.  Major,  astron- 
omer, early  in  1859,  its  longitude  having  been  determined  by  moon 
culminations.  IMajor  was  appointed  astronomer  for  the  Indian 
boundary  surveys  on  November  3,  1857.  On  April  2,  1859,  ho  for- 
warded to  the  Indian  Office  the  records  of  astronomical  observations 
made  by  him  for  locating  the  one  hundredth  meridian  at  its  intersec- 
tion with  Red  River.  There  are  five  books  of  observations  and  com- 
putations, three  small  and  two  large  ones,  all  now  in  the  Indian  Office, 
but  these  do  not  contain  any  summary  of  results,  and  I  have  found 
none  anywhere.  Tlie  only  record  found  is  that  Jones  and  Brown 
started  from  the  monument  (above  mentioned)  '*as  established  by  the 
astronomer."  From  this  point  they  surveyed  northward  109  miles  50 
chains  54  links,  setting  monuments  at  every  mile.  Their  ''terminat- 
ing monument"  is  19  miles  north  of  the  Canadian  River. 

The  observations  of  moon  culminations  were  made  witli  a  transit 
in  an  observatory  at  Camp  Radziminski,  on  Otter  Creek,  near  the  one 
hundredth  meridian,  by  Mr.  Ma>or,  in  January,  February,  and  March, 
1859. 

As  to  what  was  known  of  the  location  of  this  meridian  prior  to 
Major's  observations,  we  learn  the  following  from  a  letter  written  by 
Surveyors  Jones  and  Brown  to  the  Commissioner  of  Indian  Affairs  on 
November  30,  1858,  and  now  in  the  files  of  the  Indian  Office: 

Camp  Radziminski, 
Near  the  100th  meridian,  west  longitude,  November  SO,  1S5S, 

Sir:  *  ♦  ♦  We  are  now  encamped  within  sight  of  Major  Van  Dom's  com- 
mand on  Otter  Creek,  west  of  the  Wichita  Monntains,  and  about  2  miles  east  of 
the  point  on  this  creek  that  Captain  Marcy  reports  to  be  the  one  hundredth  merid- 
ian, west  longitude,  which  he  describes  in  the  first  page  of  his  introductory 
remarks  as  having  been  ascertained  by  a  pocket  chronometer,  and  does  not  vouch 
for  the  correctness  of  the  result.  Since  our  arrival  here  the  results  of  our  obser- 
vations are  of  such  a  character  as  to  safely  notify  the  Department  that  the  one 
hundredth  meridian,  west  longitude,  is  at  least  40  miles  farther  westward  than 
any  line  hitheri;o  reporiied  or  delineated  upon  the  topographical  maps. 

We  have  a  good  ol)servatory,  and  our  instruments  are  all  in  excellent  order. 
We  are  likely  to  winter  at  this  post,  and  it  will  take  fully  three  months'  constant 
observations  before  the  accurate  initial  point  of  the  one  hundredth  meridian  can 


» Record  in  the  Oreer  County  case,  United  States  v.  Texas,  pp.  1109-liOe.  There  is  a  copy  of 
the  Record  in  the  library  of  the  Bureau  of  American  Ethnology,  in  the  United  States  Supreme 
Coui*t,  and  in  the  library  of  the  Department  of  Justice. 
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I  te  identified.  It  is  an  important  Imaodary  and  requires  great  care.  The  delay 
F'lncident  upon  ascertaining  »  trne  longitnde  i:iriginat«s  from  limar  oljeervatirma. 
[and  it  reqnirf«  at  Ifawt  two  hill  niiiona.  iuid  probaWy  tlirw,  before  the  resnlt  con 
/be  known  with  sufficient  accnrticy. 

A.  H.  JoSEs. 

H.  M.  C.  Brown, 
I  I'nitiit  StiU'M  S'lnvi/om,  Iiiiluin  Boitiidarjf  Lint*. 

'      Hon.  Chabi:.ks  E.  Mix. 

Comin iMiOHf '■  Jmlian  Affaim. 

,  In  connection  with  the  fnmous  Greer  Coiiuty  case,  I'nitwl  StaU-s  r. 
[Texas,  Prof.   H,  S.   Pritchett,  now  presHlent   of  the   Mftssachusetts 

InstitDte  of  Technology-,  was  employed  by  Texas  to  iletermhie  a* 
kaceurately  as  i>os8ihle  Ihe  longitiule  of  Ihis  initial  nmnnnienl.     Ills 

weults,  printetliuthoi-eeonlof  that  wise, arehei-ercinidteii  (pp.  :f]-:t.5). 

CI-ARK'S  SURVEY.  1839-60. 

The  original  siiirey  of  tlie  northwest  boundary  of  Texas  was  made 
by  the  United  States  and  Texas  Boundary  GommiBsioii.  The  United 
SJtates  commissioner  and  surveyor  was  John  H.  Clark,  and  as  he  did 
lAII  the  surveying  I  have  called  this  the  Clark  survey.  An  acconnt  or 
ireport  of  the  Clark  Bur\'ey,  presented  to  C'ongress  in  respon.'^e  to  a 
»Ca11  therefor,  was  printed  in  1889  as  Senate  Ex.  Doc.  No.  70,  Forty- 
^venth  Congress,  first  session,  which  may,  for  brevity,  be  cited  as  the 
Clark  ri'port.     The  story  of  Ihe  Clark  survey  is  in  brief  as  follows: 

It  was  executed  in  1869-60.  All  the  sur\'eying  work  was  done  by 
Clark,  the  Texan  commissioner  withdrawing  from  the  work  in  May, 
185i',  The  line  was  surveyed  and  marked  by  mounds  from  the  vicin- 
ity of  El  Paso  eastward  on  the  thii-ty -second  parallel  to  the  one 
hnndretl  and  third  meridian,  and  north  on  the  one  hundred  and  third 
meridian  for  about  20  miles,  between  Januaiy  and  May,  18511.  The 
longitude  of  the  monument  at  the  intersection  of  the  thirty-second 
parallel  and  the  one  hundred  and  third  meridian  r(^sts  upon  the  sta- 
tion Frontera  of  the  Mexican  Iwiindary  survey,  carried  eastwaixl  from 
the  Rio  Grande  211  miles  by  chaining  and  triangulation. 

Tlie  northwest  corner  of  Texas  was  established  in  September,  1859; 
in  latitude,  by  zenith  telescop*-  observations,  and  in  longitude  by 
transfer  from  Johnston's  survey  (not  Johnson's  monument)  of  the 
southei-n  boundary  of  Kansas.  This  same  J.  H.  Clark  was  the  astron- 
omer in  Johnston's  party  in  1857,  and  determined  by  moon  culmina- 
tions the  longitude  of  the  so-called  Johnst»m's  monument  to  be  103° 
2'  22.7"  west  fi-oni  Greenwich.  In  September,  1850,  Clark  »ur\eyed 
and  inouumented  the  one  hundred  and  third  meridian  from  the  north- 
west corner  of  Texas  southward  for  150  miles,  leaving  a  gap  of  1.30 
miles  between  this  part,  run  fi-oni  the  north  in  September  and  that 
run  from  the  south  in  the  preceding  May.  The  following  year,  1860, 
he  return e<l  to  the  work  and  liegan  on  the  one  hundredth  meridian 
whore  it  crosses  the  Canadian  River.     He  joined  and  accepted  the 
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previous  survey  by  Jones  and  Brown,  contract  surveyors,  who  had,  in 
1859,  surveyed  the  one  hundredth  meridian  from  the  main  Red  River 
northward  to  a  point  10  miles  north  of  the  Canadian,  prolonged  that 
line  northward  to  it«  intersection  with  the  parallel  of  36°  30',  the 
northeast  corner  of  the  Texas  panhandle,  and  then  sui'N^eyed  and 
marked  the  northern  boundary  of  the  panhandle.  This  done,  he 
returned  to  Washington  and  worked,  during  1861,  on  his  maps, 
observations,  and  computations.  This  was  the  opening  year  of  the 
civil  war.  There  was  great  impatience  at  what  was  deemed  slowness 
in  finishing  up,  and  finally  the  work  was  abruptly  ended  in  an  unfiu- 
ished  condition  in  January,  1862.  The  maps  were  unfinished  and  the 
reductions  incomplete.  They  remained  in  this  condition  till  1882, 
when  the  Senate,  by  resolution,  called  for  the  report.  The  result  is 
Senate  Ex.  Doc.  No.  70,  Forty-seventh  Congress,  first  session,  from 
which  most  of  the  information  here  recorded  has  been  gleaned.  From 
that  rci>ort  it  may  l)e  learned  that,  in  January,  1882,  '*Xo  i)art  of  said 
boundary  has  ever  been  officially  agreed  upon  or  a(*cepted  by  the  two 
governments  as  contemplated  in  the  act  of  Congress  authorizing  the 
survey." 

Since  that  date,  however,  part  of  the  Clark  survey  has  been  adopted 
by  the  United  States.  In  the  sundry  civil  act  approved  March  3, 1891, 
it  is  enacted  that  *'the  boundary  line  between  said  public-land  strip 
and  Texas,  and  between  Texas  and  New  Mexico,  established  under 
the  act  of  June  fifth,  eighteen  hundred  and  fifty-eight,  is  hereby  con- 
firmed. ''  Bv  this  act  Clark's  survev  is  confirmed  as  to  the  one  hundred 
and  thii-d  meridian.  It  is  not  confirmed  as  to  the  one  hundredth 
meridian,  except  for  the  monument  at  the  northeast  corner  of  the 
panhandle.     This  story  will  now  be  told  in  somewhat  greater  detail. 

Shortly  after  the  passage  of  the  act  of  June  5,  1858,  providing  for 
this  survey,  the  matter  was  placed,  on  the  part  of  the  United  States, 
in  charge  of  the  Secretary  of  the  Interior,  Hon.  Jacob  Thompson. 
He  at  once  corresponded  with  the  governor  of  Texas  with  a  view  to 
agreeing  upon  a  plan  of  operations,  and  proposed  that  the  survey 
should  begin  near  El  Paso,  taking  some  point  on  the  ^lexican  liound- 
ary  as  a  starting  point;  should  then  proceed  eastward  on  the  thirty- 
second  parallel  to  longitude  103^;  and  thence  northward  on  the  one 
hundred  and  third  meridian.  The  governor  of  Texas  objected  to  this 
plan  on  the  ground  that  the  delimitation  of  the  boundary  north  of 
Red  River  was  of  more  immediate  and  pressing  importance. 

Early  in  July,  1858,  Mr.  John  H.  Clark  was  appointed  commissioner, 
astronomer,  and  surveyor  on  the  part  of  the  United  States,  and  Mr. 
W^illiam  R.  Scurry  was  appointed  commissioner  on  the  part  of  Texas. 
On  July  1)  Clark  received  his  instructions  from  Hon.  Jacob  Thompson, 
then  Secretary  of  the  Interior,  and  left  Washington  for  Texas,  arriv- 
ing in  Austin  late  in  August  or  early  in  September.  Here  he  met  the 
governor,  Hon.  H.  R.  Runnels,  and  accompanied  him  to  San  Antonio. 
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Appareutly  a  eoiifereiice  whs  had  in  San  Antonio  early  in  Septemlier 
<betwe(>n  Guvenior  Runnels  ami  the  two  com  missioned,  Clark  and 
_8oiHTy.  A»  t^)  the  outcoin*?,  Cliiik  reportoil  li>  Secretary  Thompson 
.from  San  Antonio,  under  datp  of  8ept<.'mber  S.  "  They  have  t-onelndud 
,9o Adopt  our  plan  of  oi>eratioiis  throughout,"" 
'.  On  Noveiiibor  li,  LS58,  everythinc  wn«  in  readiness,  and  tlw.*  two 

I<90itimi8sioni!i'8,  with  tlieir  oiitllt,  left  San  Antonio  for  "the  initiAl 

klpoint,"''  where  ihey  arrived  on  January  2, 1S59,  and  be^an  tlie  survey 
oil  till'  following  day.  "The  pUin  of  survey  adopted  was  to  determine 
(he  line  in  latitude  with  a  zenith  teleseojw  as  often  as  it  might  bo  nwj- 
e»fsary  to  secure  aecuracy.  and  in  longitude  by  trianyulatioD  and  dircel 
BieaNuremeut  from  the  initial  point,  the  longitude  of  this  point  being 

KfQund  by  transfer  from  Frontera,  a  well-established  station  of   th» 

[Jllexican  boundary  survey."' 

As  to  the  division  of  the  work  lietween  the  commissioners  Mr. 
Clark  wTites:  "'Hie  performance  of  the  astronomical  work,  upon 
which  the  boundary  line  is  ba«e<l,  I  undertook  exclusively,  the  Texan 
oommissioner  taking  a  part  in  the  trtunngaud  demarcation  of  the  line 

Jby  furnishiuiJ:  half  of  tlie  surveying  force-"'' 

r*  Most  of  tlie  month  of  January,  1859,  wan  spent  in  conneciinn  the 
Initial  point  wttli  the  astrunouiical  Mtation  Frontera,  of  the  Mexican 
Iwundary  survey.  A  l>a»eline  4,760  feet  long  wha  cleared  and  "cato- 
fuHy  aud  repeatedly  meaHared  with  standard  rodn  taken  out  for  tlie 
purpose."  Fi-oiil.era  w;is  then  eoiinecl<-d  wiMi  tln'  initial  i>riiii1  by  n 
triaiiH'ulation  resting  on  tliis  base.  This  work  completed,  the  party 
on  J«nuaiy  2H  star(c<l  eastward  along  Ihv  lliirty-sccimd  parallel. 
The  sandy  and  desert  character  of  the  country  made  progress  slow 
and  diflicull,  anil  much  labor  and  travel  were  necessary  to  keep  the 
party  supplied  with  wati-r.  From  the  initial  luonunient  on  the  Rio 
Grandi'  eastward  to  the  one  hniidi-e<l  and  third  meridian  is,  according 
to  t'lark,  -211'  miles,  ami  to  survey  this  line  he  was  compelled  to 
truvil  l,:i48  miles.  The  party,  which  had  started  eastward  from  the 
Rio  (irande  late  in  January  (18.5!i),  i-eached  the  one  hnudi-ed  and  third 
meridian  in  May,  and  on  the  --d  of  that  month  erected  the  Ixmndary 
mcmument  at  the  intersection  of  the  thirty-second  parallel  and  the 
one  hundreil  and  third  meridian.  "This  i.s  a  mouml  of  very  sandy 
soil;  it  has  a  bottle  buried  in  it  which  contain.s  the  latitude  and  lon- 
gitude of  the  point,  a  list  of  the  names  of  the  members  of  the  Com- 
niissiou,  and  the  date  of  its  erection."'  An  astronomical  station  was 
established  near  this  corner,  and  observations  were  made  on  :J7  pairs 
of  stai-s  on  the  nights  of  May  17,  18,  20,  and  21,  the  resulting  latitude 

'M^uati'Ei.  Doe.  No.  70.  47th  CooB.,  IM  bliss.,  p,  311'. 
"Sume,  p.  298. 

'Thwiullliil  point  iiint  the  iiiwrasi'tiou of  tlK'tliirty->--'-"'iill'"™ll>-ln"iHli.-Ei'>UniQd<-.Bbont 
U  mihis  nortliwetit  '>f  El  Pil«i. 
'S.-lult.>  Ex.  Th„:  TO,  4;th  Cohk.,  1M  smt„  p.  2111, 

'Same.  p.  am.  (hii>.  i1U.it  «mi'ivpoit  this  dbtim.vUiflwii  us  iU.-l;Mil.  which  1  lake  to  luun 
£ii  Diflts  HI]. U.I'M  fi'f't. 

^niit->Ex.  Do.'.  711,  47tb  C'>nK.,  1«  s.'*!- V-^fi- 
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being  31°  58'  42.4",  or  about  li  miles  south  of  the  parallel.  It  does 
not  apx)ear  that  any  observations  were  made  for  longitude,  but  that 
the  determination  of  the  position  of  the  one  hundred  and  third  merid- 
ian at  this  point  rests  upon  Frontera,  and  rough  measurements  made 
over  a  distance  of  about  225  miles,  measurements  made  in  small  part 
by  triangulation  and  in  large  part  by  chaining.  On  the  thirty-second 
parallel  32  monuments  were  erected,  for  the  most  part  mounds  of 
earth  or  stone. 

On  completing  the  thirty-second  parallel  the  party  started  north- 
ward along  the  one  hundred  and  third  meridian  with  a  pack-mule 
train,  the  heavy  sand  preventing  the  use  of  wagons.  Starting  in  the 
middle  of  the  afternoon  of  May  24,  the  party  traveled  14^  miles 
(according  to  the  field  notes)  and  camped.  At  this  camp  time  and 
latitude  observations  were  made  with  a  sextant,  the  resulting  latitude 
being  32"  7'  52",  and  the  monument  was  erected  on  the  meridian. 
The  next  day  the  party  continued  northward,  traveling  (according  to 
field  notes)  2(H  miles.  They  then  camped  again,  and  with  sextant 
determined  time  and  latitude.  The  latitude  was  found  to  be 
32"  20'  45",  indicating  the  northing  made  as  about  14  miles.  Here 
they  erected  a  monument.  The  country  traversed  to  this  point  was 
level,  sand}',  and  desert;  not  a  drop  of  water  was  to  l>e  had  except 
that  carried  with  them.  Country  of  the  same  character  was  seen  to 
the  northward,  and  accordingly  the  further  continuance  of  the  line 
was  abandoned  and  the  party  turned  westwai^rl  and  proceeded  toward 
the  Pecos  River,  which  thev  reached  on  the  afternoon  of  Mav  29. 

Mr.  Clark,  writing  in  September,  ISOl,  says  that  on  or  about  Feb- 
ruary 18,  1859,  when  the  party  was  preparing  to  leave  El  Paso  for  the 
line,  Mr.  Scurry,  the  Texan  commissioner,  notified  him  that  he  had 
i*esigned.  Nevertheless,  it  appears  that  Mr.  Scurry  continued  with 
the  party  some  time  longer,  for  early  in  May  John  E.  Weyss,  topog- 
rapher in  Clark's  party,  and  Anson  Mills,  Mr.  Scurry's  principal 
assistant,  quarreled,  whereupon  Mr.  Scurry  wrote  Clark  a  letter  declar- 
ing that  *'tlie  Texas  commission  will  not  proceed  witli  the  survey 
from  this  point." 

From  the  best  infornuition  Clark  then  had  as  to  the  course  of  the 
upper  Pecos,  he  thought  it  not  far  from  the  one  hundred  and  third 
meridian.  His  plan,  therefore,  was  to  run  a  meridian  line  near  the 
Pecos,  from  which  he  could  draw  his  water  supply,  and  then  measure 
otTsets  eastward  to  the  one  hundred  and  third  meridian.  Finding  the 
distance  much  greater  than  he  had  exj^ected,  he  abandoned  this  plan 
and  starte<l  lor  the  northwest  corner  of  Texas,  proceeding  uj)  the 
Pecos  and  surveying  as  he  went. 

Near  the  northwestern  corner  of  Texas  is  Rabbit  Ear  Cixjek  or 
North  Fork  of  the  Canadian  River.  Reporting  to  the  Department  on 
()ctol)er  27,  1859,  Clark  writes:  *'  I  arriveil  at  Rabbit  Ear  Creek  from 
Fort  Union  the  3d  of  August,  and  proceeded  at  once  to  establish  the 
northwest  corner  of  the  boundary^  whiclv  \v«a  OLOWttVi  \x\^\NS!i\si^  \x««^ 
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KaDMis  liD<>  AS  lu  lorigltu(]e,  Iho  rasult  of  in(!cpoiidi>nt  abser\'»' 
tioiis  lieing  used  for  the  latitude.  A  lunation  was  also  ohsei-ved,  with 
Mie  view  of  seizing  as  a  cheek  on  the  accuracy  of  the  traiwfer. " "  This 
'Iransfei'  wae  made  by  means  of  triangiilation  over  a  distance  of  about 
4fi  miles.'"  As  to  this  transfer  Clavk  also  says,  wrLtinjj;  on  September 
'SO,  18(!1:  "Ayaiu  the  snrveyiuir  party  was  sent  over  to  the  Kansas 
1  boundary,  and,  taking  up  the  one  hundred  and  thini  meridian  as  then 
eeidblishfii,  transferrf-d  it  lo  its  intersection  with  the  imriillel  for  the 
•lonpitudo. *"  At  a  camp  on  Rabbit  Ear  Opiwk.  near  the  northwest 
liOoraer  of  Texas,  transits  of  stars  and  moon  for  dctermininf;:  the  longi- 
tade  were  oteerved  on  the  evenings  of  August  7,  0, 11. 10.  i;t,  14,  and 
^fi.  Of  these  obsen'ations  Clark  made  no  use.  Writing  to  the  Secre- 
iwy  of  the  Interior  July  2i,  1861,  he  says:  "As  the  results  of  the  lon- 
.gitudinal  determinations  are  not  essential  to  the  accui-acj'  of  ttie 
^aps  except  as  checks,  I  do  not  propose  to  proi«ecnte  this  branch  of 
,Hie  work  further,  and  it  may  therefore  lie  closed.  They  can  b©  com- 
■puted  hereafter  if  deHrable,"''  I  have  not  discovered  that  any  use 
^as  ever  made  of  these  oliser  vat  ions.  Observations  ftn-  latitude  with 
.^nith  teloscoim  were  made  at  Rablnt  Kar  Crook  on  August  4,  5,  21, 
»nd  2i,  the  i-esultiug  latitude  being  3(j"  34'  Jli".' 

While  at  Rabbit  Kar  Creek  "  a  second  Texas  rommission  "  joined 
party.  Having  det«rniineO  the  place  and  erected  a  monument  at 
intersection  of  the  parallel  of  3(1"  3fl'  with  the  meridian  of  103", 
the  party,  on  August  23,  started  south  along  the  one  huudi-ed  and 
tliM-d  meridian.  The  astronomical  station  on  Rabbit  Ear  Creek  was 
about  Smiles  northwesterly  from  the  northwest  corner  tif  Texas,  More 
exactly,  the  Chirk  monument  set  to  mark  the  intersection  of  the  one 
hundred  and  thinl  meridian  hy  the  parallel  of  Si'r'  ;iiV  l>ears  E.  37°  5:!' 
S.,  distant  7  miles  and  S,i5i  feet  from  the  asti-ouomical  station  on 
Rabbit  Eitr  t'reek.' 

The  survey  and  marking  of  the  northern  part  of  the  liouudary  on 
the  one  hundred  and  thinl  meridian  from  the  parallel  of  3<i"  30'  south- 
ward took  jibout  a  month.  It  was  begun  by  Clark  on  August  '2'd  and 
finished  on  September  20,  ISoti, 

The  meridian  was  traced  with  a  large  theodolite,  the  distances  meas- 
ured and  cheeked  by  latitude  observations.  Latitude  observations 
with  sextant  were  made  at  five  stations,  with  the  following  results: 

LntlliKlt'. 

SeptciHbiT  14,  isr,a _ iio  01)  07.8 

SepteiiilH-r  1--.,  ISoU ftl  00  03.0 

Septemlier  17,  lS.->9 -- -- 34  .ill  ri!»,0 

Sept-'mlK-r  lii.  IMll 34  37  ••T.S 

Si.'l>t."ill)er  ■-')).  IN.-.It __    -    .--  :)4  L'l  40.r, 
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The  line  was  contiuued  about  8  miles  bevond  this  last  station  to 
some  low  sand  hills,  where  the  last  monument  wiis  erected  on  Septem- 
ber 21,  in  about  latitude  S^*"  14'. 

This  closed  the  season's  work  of  1859.  The  party  then  proceeded 
to  Fort  Smith  for  winter  quarters.  The  length  of  the  one  hundred 
and  thii-d  meridian  from  latitude  32''  to  30^  30'  is  310  miles.  Of  this 
line  Clark  surveyed  and  marked : 

Milps. 

From  the  south  end,  setting    3  monuments 24 

From  the  north  end.  setting  23  monuments 156 


Total 26  monuments 180 

Leaving  an  unsurveyed  part  between  32    21  and  34    14  of 130 


Total 310 

The  number  of  monuments  erected  by  Clark  on  this  one  hundred 
and  third  meridian  is  2<>.  They  are  chiefly  earth  or  stone  mounds, 
sometimes  erected  around  a  stake.  They  are  described  in  detail  in 
Chirk's  report,  dated  September  30,  1801.*  The  present  condition  of 
these  monuments,  erected  more  than  forty  years  ago,  is  not  known. 
I  was  told  at  the  Land  Office  that,  though  they  had  l)ecn  searched  for 
by  land  surycyors,  only  three  of  them  had  eyer  been  found.  These 
three*  are  on  or  near  the  banks  of  the  Canadian  Kiyer.  (See  Taylor 
and  Fuss's  suryey,  18S3,  p.  21),  and  Preston's  suryey,  IIUJO,  p.  30.) 

Haying  wintered  at  Fort  Smith,  Ark.,  Clark  set  out  on  April  28, 
1800,  to  complete  the  boundary  suryey,  going  by  way  of  Forts  Cobb 
and  Ar])uckle  to  th(»  one  hundredth  meridian  at  the  point  where  it 
intersects  the  Canadian  Kiyer.  lie  arriyed  at  this  point  June  8, 180O. 
The  one  hundredthuieridian  ha<l  been  suryeyc(l  and  nmrked  from  the 
('anadian  liiyer  northward  for  ]U  miles  by  Jones  and  Browu  in  1859, 
under  the  direction  of  the  Indian  Office.  Clark  was  instructed  l)y 
the  Secretary  of  the  Interior,  Hon.  Jacob  Thompson,  to  adopt  this 
line^'  so  far  as  it  had  been  laid  down  and  to  prolong  it  northward  to 
latitude  30°  30'.  This  he  did  between  June  8  and  20.  Tin*  adopted 
longitude  was  checked  by  prolonging  the  line  northward  about  35 
miles  to  the  Kansas  boundary,  in  latitude  37"^.     The  result  is  thus 

stated  by  Clark: 

The  one  hundredth  meridian,  determined  and  n:n  as  the  eastern  boundary  of 
Texas,  falls  within  1  .TOO  fe^t  of  the  one  fix  d  by  me  on  the  Kansas  boundary  in  1H57. 

Pllsewhere  we  learn  that  the  on<'  hundredth  meridian,  as  fixed  on 
the  soutln^rn  Kans^is  boundary,  is  to  the  west  (1,700  feet)  of  the  one 
hundredth  meridian  adopted  for  the  eastern  boundar}'  of  Texas.  The 
nortiicast  corner  of  Texas  was  fixed  as  to  its  longitude  by  Clark's 
extousion  northward  of  the  one  hundredth  meridian,  as  determined 
by  Jones  and  Brown  and  checked  by  Clark,  hy  ccnmecting  with  his 
own  determination  of  the  one  humbedtli  meridian  on  the  south  bound- 
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iry  uf  KaiiMu.  It  won  tlxeil  in  UtilU'lv  ttj-  obhervatiotu  with  scnith 
,teJ«Mm|»r'  tHi  Juue-  15,  17,  »ii<l  lH,  IrtGu,  ihe  jutroDomical  station  bvio^ 
:bi  iNtiliulc  ^i^  32'  49.2  ',  i.  c,  a  little  more  than  ii  roil«s  north  of  the 
.purnllol.  It  wnit  nhont  the  uttiie  dinlAim-  4iu4t  of  the  one  bundrMlth 
meridfAn. 

Aflfrr  iwtabliKhin^  the  iiDrthessl.  t^'Mmirr  (.'lark  ran  w«*»t  ou  the  pmr- 

jdbl  iif  3(>°  :)0',  Hurvfyitii!  nn<l  LTeding  munnniwitn.     This  was  done 

nnilvr  gTiffit  difficulty  from  lack  of  wtitcr.     Kiniilty  the  pnrt^'  nlMtn- 

doii«<l  th(!  liou  1o  nei-k   wat«>r  on  the  North  Fork  of  the  <.'aDa<li»n. 

Clark  thi'ii  went  t«i  tlii?  «■»■«(  end,  the  northwest  comtT  of  Texas,  and 

traitHl  tli»  parallel  eiuitward  to  the  point  where  he  had  abamloned  il, 

illinHcoiiipletintithellehl  workof  thebonndaryaurvey,  ex<:ept  ISOuiUt^ 

OD  the  niii-  hiiii'Ircil  iiiiil  thliil  meridian  previously  mentione<l,     Tliis 

■Coiiililot^'il ,  In-  !<i'i  out  July  IL'  for  tho  one  hnndredth  meridian,  whe-'e 

lietiiiiH^l  II  part  i>r  iho  .Triite«  niiil  Brown  line  alun}^  iheonehundrfHith 

['^norldiaii  Huuthwurd  from  ComminHiun  freek.     On  Ihitt  part  mounds 

I  kad  bw'u  ereeled  ut  uverj-  milo.     lie  nays  thai  he  found  that  some  of 

I  thi'Mo  fHlling  in  IioUowb  had  been  washGd  away.'  while  othem  had  been 

<li>Btn)yf(l  hy  bulfnloes.     lie  then  returned  to  Washington,  and  was 

eiiK'i(je<l  in  office  work  till  his  work  wa»  terminalwl  by  the  Interior 

pepHrtineiit  on  January  10,  liiii2. 

t    The  published  eorrespoudence  indicates  friclion  between  Clark  and 

Rue  Com misnf oner  of  the  (ieneral  Land  Offire,  under  whom  the  work 

had  bfen  placed.     The  oRlue  work  was  left  incomplete  and  the  maps 

weri'  itiiliiiishi'd,  noitic  of  tlieiii  being  unlettered. 

On  .liiiiuiiry  0,  ISSi,  tlic  Scuale,  by  resolHtioii,  called  upon  the 
Sccrctnr-y  of  IIlc  Irilerior  for  the  rejH>rt  "of  the  stirvey  of  the  Tnited 
SlalcHand  'I'cxas  itoiiiulaiy  ('oiiimission,  luade  under  Ihe  provision 
til'  Ihoii-I  of  ('oii;;ii-Ms  approved  Jniic  5,  18.iK."  The  i-eply  to  that  call 
is  Sciialc  Kv.  Ihic.  No.  7".  l-'orly-scvoiitli  t'cnifrivss,  first  se.ssion,  au 
orttivo  voliimi'  of  .'ion  pn;;t's,  coiUainiut;  l'>  iimps.  Most  of  the  state- 
mciils  hci-c  mniic  an-  laki-ii  from  or  based  upon  that  i-ep<»rt,  supple- 
menlcil  by  cotifcrciices  with  various  i-iiiployees  in  ihc  (Jcneral  Land 
OlUce. 

The  maps  in  that  ivpori  are  l.'i  in  number,  of  which  U  f-iiow  the 
iiiic  in  detail,  wilh  adjacent  lopi>j:ra|>liy,  trails,  stations,  uumunieuls. 
elc,,  from  Kl  I'aso  eastward  jilonir  llic  lliirty-sccond  parallel,  north- 
wani  atonj;  ihe  one  luiiidn-d  and  lliird  incridian,  and  so  on.  I  have 
souiiht  in  tlicCcnenil  Land  OtVn-e  for  Itie  oH^-inals  of  these  nnips. 
vcl  nn>ucccssfully  wilh  a  sinyle  exception.  Thai  exception  i-elates 
to  No,  :!  (ori-onconsly  No.  4  in  Ihe  i>rinlcd  re|Kirl).  The  manuscript 
which  may  have  Ih'cu  the  oriirinal  of  map  ■>  of  the  printed  rep.>ri  is 
drawn  all  in  black,  show-;  lopo^'raphy.  monnnienls,  trails,  etc.,  is 
back.-d  on  cloih.  bound  in  blue  braid,  is  i>i.5  by  47  inches  in  size, 
and  i>ciilitle.]: 
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It  bears  on  its  back  the  erroneous  indorsement,  "Map  showing 
boundary'  between  U.  S.  and  Mexico,"  instead  of  the  correct  indorse- 
ment, "Map  showing  x>art  of  the  boundary  l)et ween  the  U.  S.  and 
Texas." 

In  the  printed  Clark  report  are  15  maps,  of  which  1-14  are  photo- 
lithographs,  showing  the  line  in  sections.  The  scale  is  about  1 :  100 000. 
From  the  one  supposed  original  I  infer  that  these  14  sectional  maps 
were  all  drawn  on  a  scale  of  1:100000. 

A  general  map  of  the  whole  line.  No.  10,  was  also  13 repaired,  but 
was  not  printed  with  the  others.  Now,  tliese  two  maps,  3  and  10, 
have  a  curious  history.  The  Commissioner  of  the  General  Land 
Office,  N.  C.  McFarland,  wrote  on  January  11,  1882: 

Of  the  16  maps  returned  hy  the  commissioner  (J.  H.  Clark)  Nos.  3  and  16  are 
missing,  the  latter  being  a  general  map  of  the  whole  survey,  noted  on  the  records 
as  "missing"  as  early  as  May  7.  1862:  the  former.  No.  3,  being  a  map  of  that 
part  of  the  thirty-second  parallel  from  Crow  Spring  to  the  Pecos  River.  ■ 

Now,  the  curious  part  of  this  history  is  that  these  two  missing  maps 
are  both  on  file  in  the  General  Land  Office,  iind  so  far  as  mj'  search 
has  gone  all  the  others  are  missing. 

The  original  manuscript  of  the  general  map,  No.  10,  made  by  John 
E.  Weyss,  is  beautifully  drawn,  and  is  slightly  <Iamaged  by  water  in 
the  upper  left-hand  corner,  presumably  as  a  result  of  the  Patent 
Office  fire  in  1877.  It  shows  the  country  between  the  parallels  31^° 
and  37^*^  and  the  longitude  between  the  meridians  U{)V  and  107°.  The 
map  is  20.5  by  40  inches,  is  drawn  wholly  in  black,  and  contains  a  list 
of  positions.     It  is  entithMl: 

Map  of  the  |  United  States  I  and  |  Texas  boimdary  line  |  and  |  adjacent  terri- 
tory I  determined  &  surveyed  |  in  1857-8-9-60  |  by  |  J.  H.  Clark,  U.  S.  Commis- 
sioner, &ca.    &ca.  I  under  the  direction  of  the  |  Department  of  the  Interior  | 
Astronomical  detenuinations  by  J.  H.  Clark  and  H.  Campbell  |  Triangulation  & 
toix)graphy  by  J.  E.  Weyss,  assisted  by  W.  P.  Clark  |  Drawn  by  J.  E.  Weyss  | 
Scale  I  1  Millilm.  or  15  Miles  41.33  ft.  to  1  inch. 

It  bears  two  indorsements,  viz: 

Original  map  of  U.  S.  &  Texas  Boundary.  Rec'd  back  from  Office  of  U.  S. 
Engineers,  Nov.  14.  1S85. 

B>  35.  United  States  and  Texas  Boundary  Line  &c.,  &c.,  1S60.  J.  H.  Clark 
&  others. 

t  original 

1  tracing 

2  photoliths  made  Nov.  5.  18H5. 


Tliere  is  now  no  tracing  with  it  and  only  1  photolithograpli.  A  few 
copies  of  this  photolithograph  still  exist  at  the  office  of  the  Chief  of 
Engineers. 
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HOBTHWEST    BOrSDARY    OF   TEXASi' 
JOHNSTON'S  SURVEY.  1857. 

Tht>  sonlhiTii  IwuiulHry  of  Khiishs  was  first  siirveywl  by  r  purty 
nitder  tht'  ™iiimHn<l  of  Lii'Ul.  Col.  Josepb  E.  Johnston,  U.  S,  Anny, 
In  1S57.  The  Hslrauonu-r  of  Ihe  parly  was  John  H.  Clark;  the  assist- 
I  ant  astronomer,  tliijih  Canipln;!!,  Hiitl  the  lopographpr,  John  E.  "Weyss. 

The  party  took  aw  Iht>  initial  point  of  survey  the  iiiterseetion  of  the 
'thirty-seveuth  parallel  with  the  western  bonndarj-  of  .Missouri.  The 
►longitude  of  this  western  bonndai-y  was  taken  from  "  the  map  "  to  be 
84''  3S'  03.1)"  west  of  Greeawi«h.  From  this  meridian  to  the  one  hun- 
ted and  third  meridian  is  8°  21'  511.4",  equal  in  latitnde  H7°  to  -iH^."! 
Statute  niiles.  Having  made  this  calculation,  the  party  measured  west 
on  this  parallel  462.71  miles  and  set  a  monument,  ealled  the  terminal 
monuniE^nt,  on  the  «pot  wliicli  the  chaining  indicAted  to  be  ihe  one- 
liundi-ed  and  thii-*!  meridian.  This  monument  is  known  in  the  late 
Tecoifis  as  the  Johnston  (erroneously  Jotmsuii)  monument.  As  a 
check,  however,  on  this  long  chaining  across  the  plains,  an  a8tn> 
pomical  station  was  established  in  its  vicinity,  and  the  longitude  was 
'determinedly  moon  cnlminations.  This  astronomical  station  appears 
to  have  been  5,7UO  feet  (1'  tl")  east  of  the  terminal  station  and  about 
Ji  nnle  sotith  of  the  thirty-seventh  jjarallel.  The  lunar  obser^-ation8 
(fere  made  with  tmnsit  on  August  29,  31,  September  1,  <i,  7,  8, 9, 1867. 
Dn  completing  them  Clark  and  Campbellwere  sent  liack  to  the  initial 
point  on  the  Missouri  line  to  make  similar  observations,  which  they 
did  on  October  27,  28,  31,  November  2,  3,  4,  5,  1S57.  To  compute  the 
best  results  for  the  longitude  of  the  terminal  station,  corresponding 
obseivations  were  obtained  from  Greenwich.  The  resulting  longi- 
tude of  the  Johnston  monument  was  H'3°  2'  22,7"  west  of  Greenwich, 
i.  e.,2'  22.7"  we.st  of  the  one  hundred  and  tliiitl  meridian.  In  latitude 
37°  this  distance,  2'  22.7",  is  et^ual  to  11,575  feet,  or,  accoriling  to 
Clark's  cal(;ulati<m,  11,582  feet.  Aecoi-dingly,  they  adopted  tin  the 
intersection  of  the  thirty-seventh  i>aitillel  and  one  liuudrt'd  and  third 
meridian  a  point  11,5S2  fin.'!  east  of  the  Johnston  monument. 

The  records  of  this  survey  are  in  the  office  of  the  Chief  of  Engineers 
in  the  War  Department.  The  observations,  computations,  maps,  and 
Campbell's  Journal  are  there.  Nine  maps,  numbered  I  to  IX,  from 
the  initial  monumeut  westward,  drawn  by  John  E.  Weyss,  show  tlie 
line,  adjacent  topography,  camps,  stations,  etc.  All  are  on  a  scale  of 
1  ;10ii(ioi)  except  the  last  one.  No.  IX,  which  shows  mi  the  larger  scale 
of  l:25fiu(i,  the  ivgion  about  the  terminal  monument.  Of  the  nine 
maps  in  the  series  the  General  Land  Office  has  copies  of  nunilrers  I  to 
VII  .mly. 

^lap  No.  IX  is  entitled  as  follows: 

Jtiip  No.  IX.  Southern  buiiuliiry  of  Kansas,  showiuK  the  conntry  in  the  vicin- 
ity of  tlio  tenninal  jioint.  011  an  enlnriieil  wale:  iilso  the  difterence  Iwtween  the 
snri-e.v  anil  nstronomiftal  oliserviitioMB.  Deteniiineil  ai«1  surveyed  under  the  direc- 
tion  of  Lt.  Oil.  J.  E.  Johnston.  \st  eavaVvs.Y. ft.  X..\n^  S.H.Clark.astronomer, 
aasistci  f)y  Hugh  Campljell  an<\  S.E- 'We^-aft.e.T..    ¥«m\ft,V,-Si,*m, 
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Upon  this  map  is  neatly  lettei*ed  in  the  draughtsman's  hand  the 
following  note: 

Note. — The  reason  of  the  difference  between  the  survey  and  astronomical  deter- 
mination of  the  terminal  i)oint  i8  as  follows:  Tlie  west  i)oint  of  Missouri,  or  initial 
point  of  survey,  according  to  the  map.  was  taken  to  be  94'  38'  08.0"  west  of  Green- 
wich. From  this  ixnut  4(J*^.7  miles  were  nm  west,  which  places  the  one  hundred 
and  third  meridian  where  this  terminal  point  was  erectetl,  as  shown  on  the  map. 
After  a  careful  comparison,  however,  made  at  Washington,  of  moon  cuhninations 
obser%'ed  near  this  point,  with  corresponding  observations  at  Greenwich,  the  one 
hundred  and  third  or  true  meridian  Wixs  frmnd  to  be  11,582  feet  to  the  east  of  the 
terminal  point  of  survey,  and  consetjuently  gives  the  west  boundary  of  Missouri 
94^  40  26  . 

Washington,  September,  1858. 

J.  E.  Weyss,  Surveyor, 

The  linal  resnlls  for  longitude  of  the  astronomical  station  near  the 
terminal  nicmument  are  summed  up  in  the  manuscript  book  of  com- 
putations in  the  office  of  the  Chief  of  Engineers,  as  follows: 

Computation  for  Umgitmle^  southern  Itoundary  of  Kansas, 

[Results  (lodueeil  tlnal.] 

h.  m.       s. 

Augusts,  1857 0  51  54.470 

September  1.  1857 59.720 

September  6,  1857 76.270 

Septem>>er  7.  1857 66. 770 

September  8.  18.57        . ..       ....      ..  64.826 

September  9,  1857  . .  60.761 

August  29.  1857        70.646 


Mean 6  52  04.781  =  10:j    01'  11.70' 

It  will  be  rememl)ered  that  the  adopted  lonjjjitude  of  the  initial 
monument  was  U4''  40'  20.3",  and  thai  this  also  was  checked  by  similar 
lunar  oV)sen'ations  by  Clark  and  Campbell  the  same  season.  The  dis- 
crepancy between  this  assumed  value  and  that  resultiiijET  from  Chirk's 
observat  ions  of  moon  culminations  is  very  marked.  In  the  same  book 
of  computations  already  cile<l  we  find  the  followin^ir: 

JirHiilfH  /<>/•  lotiyittnte  at  u'rsfern  Intnnilary  nf  Minsonri. 

h.  in.      H. 

October     27,18.57 6  18  02.69 

28.1857 07.46 

:n.  1857 09.31 

November  2,  1S.57 02.22 

:5,  1857 _ 05.68 

4.1857 0:^.47 

5,1857 04.68 


Mean 6  18  05.07 
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Hrmdla  fill-  liiiiijiliiili  nt  wrutirti  hnniiddry  rtf  Misso'ii-i — Col 


SJtongittide  nf  astronntninil  stuIioH , , . 

,  jCiesonri  line  1W.I5  feel  PBut  of  aatronranical  atatinit  = 
=  0-.13 - 


^  arc  thin  eqnulK 

Whmvjas  the  adopted  value  wa*. 


,  A  good  map,  showing  the  results  of  this  survey,  was  prepai-ed  by 
Uhe  topographer  of  the  party,  John  E.  Weyss,  and  published  by  Con- 
gress in  lS3d  in  a  document  entitled: 

Hooee  of  Representativea,  E«.  Doc.  No,  103,  Thirty-fifth  ConiBn-'ss.  first  session. 
Soathem  Bonndary  Line  nf  Kansas — Letter  from  the  Secretary  nl  Wrp  (John  B. 
Floyd)  tmiismittiug  the  report  of  Colonel  Johnston's  sinrey  of  the  Sontliem 
Bouudarj' of  K&ngaH.    AprU  111,  ISSf.    Ordered  to  be  printed.    8".  3  pnges.  1  map. 

The  map,  which  is  sometimes  found  separated  from  tho  report,  is 
,en  titled: 

Sketch  of  the  Connfry  |  near  the  Southern  Boondnry  |  of  1  Kansa'^.  [  Astronom- 
iial  and  Buronietric  determinations  by  J.  H.Clnrk  &  H.  Cftuiplwll.  |  Snrvey  by 
J,  E.  Weyss.  |  (Sipied)  J.  E.  Johnston.  Lt.  Col.  Ist  Cavalry.  |  Liih.  of  J,  Bien,  «0 
Fulton  street.  N.  Y.  | 

Scale.  1:1000000.  or  K  miles  4.133  feet  to  the  inch.  Size.  23  by  481  inches. 
Shows  topoRraphy.  trails,  stiitions.  etc.,  from  west  line  of  Missouri  westward  to 
longitude  lOtl". 

MACOMB'S  SURVEY.  1859. 

Ciipt.  J.  N.  Macomb,  Tniled  Statfs  loin)j,'raphi<'iil  eii^riiieer,  in  the 
summer  of  lS5!t  eondueled  tin  explorintr  cxiiedilion  I'loni  Sanln  Fe, 
N.  Me\.,  ti}  the  jnnetion  of  the  Giand  and  Green  rivei-s.  On  com- 
pleting Ihis  work  he  returned  !o  Wnshiii^Kni,  sioppinir  en  route  i»t 
the  southwest  eoruer  of  Kansas,  and,  a.s  iustnicted,  lie  eiveted  a 
monument  (sinee  called  the  Macomb  monument)  east  of  ilie  monunie))t 
erected  by  Lieuteniuil  Clolonel  Johnston  in  1S.57  (siufc  t-alled  1  he 
Jfihnston  monument)  to  nnirk  the  southwest  corner  of  liaiisiis. 

Afi  to  this,  Maeomb  sjiys: " 

I  was  directi'd  on  my  ivturn  •  •  *'  to  stop  at  the  s'.iithwi'st  corner  "f  the 
Ti-iTiliiry  of  Kaiiwi:*  to  set  up  a  new  iiiotm meat  at  a  jioiut  some  21  miles  lo  the 
eiisl  of  the  one  originally  placed  there.  1  acconlinjily  "  '>■  *  «-ciit  uji  the 
Cimarron  to  the  point  iiidiciiti'd.  and  n-rraced  tliat  part  of  the  thirty -seventh 
IMindlel  from  the  old  nionuiiient  to  the  meridian  of  10;!  .  as  laid  dinvn  upon  the 
map  ac<'i>mjiaiiyiii;<  itiv  instructions,  and  al  the  intei-si'ction  of  tlicse  Iwo  {-eofirapli- 
iriil  lines  I  erected  a  r-.n^h  st.me  monument.  The  .>ri-inal  ni-.innnent  ah.jve 
alhiili-d  to  is  nl   ,arth  and   smcIs.     Tlii^^  duty  wiis  linisli,d  iilK>iit  Hie  middle  of 
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DARLING'S  SURVEY,  1868. 

On  Ma}*  22,  1808,  Mr.  Ehud  N.  Darling  entered  into  a  contract  with 
the  United  States  to  survey  and  mark  the  thirty-seventh  parallel  of 
north  latitude  so  far  as  it  constitutes  the  northern  boundary  of  New 
^Mexico,  comraeneing  at  the  one  hundred  and  third  and  ending  at  the 
one  hun<lred  and  ninth  meridian  of  west  longitude.  This  survey  was 
begun  at  the  Macomb  monument  July  19,  1868,  and  ended  at  the  one 
hundred  and  ninth  meridian  on  November  18,  1808. 

As  to  his  starting  point,  the  Macomb  monument,  Darling  says: 

The  cobblestone  monument  established  by  Captain  Macomb,  United  States 
Army,  is  8  feet  at  base,  conical  shai)e,  5  feet  high  and  2^  feet  top.  In  order  to 
better  perpetuate  the  initial  point  I  set  a  stone  30X10X8  imbedded  20  inciies  in 
monument,  with  10  inches  projecting  above  same,  entcraved  on  the  80uthea.st 
Ind.  T.:  on  the  southwest  N.  M.:  on  the  the  northwest  Col.  T.,  and  on  the 
northeast  1868  and  103^  W.  L. 

Measuring  west  Darling  found,  at  the  distance  of  1  mile  68  chains 
20  links,  a  monument  which  he  identified  as  the  Johnston  monument 
of  1857.  lie  says  he  found  an  '*  earthen  mound  situated  on  a  high 
level  plateau,  established  for  the  one  hundred  and  third  meridian  of 
west  longitude  from  Greenwich,  on  the  thirty-seventh  parallel  of  north 
latitude,  in  the  survey  of  the  southern  boundary  of  Kansas  in  1857. 
Mound  was  found  partially  destroyed  and  apparently  had  been  8  feet 
in  diameter  and  5  feet  high.  Found  near  mound  a  stone  marked  with 
a  brusli,  in  black— N  M-C()L-IND  TER-:]7  N  L— on  the  four  side.s, 
respectively." 

This  account  is  drawn  up  from  the  nmnuscript  field  notes  of  Darling 
and  his  map,  both  now  on  file  in  the  General  Land  ()l!ice. 

CHAFFEE  AND  MAJOR'S  SURVEYS,  1869  AND  1872. 

In  1800  Mr.  O.  X.  Chaffee  determined  the  longitude  of  the  western 
boundary  of  Kansas.  This  he  did  by  chaining  from  Julesbnrg  IG 
miles  10  chains  47  links  east.  The  longitude  of  Julesburg  had  l)een 
telegraphically  determined  by  the  Coast  Survey.  The  longitude 
resulting  from  Chaffee's  measures  is  24""  50'  40.35"  west  of  Washing- 
ton (old  Naval  Observatory  dome). 

In  1872  Mr.  J.  J.  Major  again  determined  the  longitude  of  this  line. 
He  first  determined  telegraphically  the  longitude  of  Fort  Wallace  by 
exchange  of  signals  with  Fort  Leavenworth  on  the  nights  of  October 
1,  2,  I],  7,  8,  0,  1872,  and  thence  by  chaining  from  Fort  Wallace  about 
2")  miles  westward  (in  latitude  3S^  58).  The  resulting  longitude  was 
2*)"  00'  07.35"  west  of  Washington  (old  Naval  Observatory  dome). 

The  mean  of  these  two  values  is  24'^  50'  bS.3"  west  of  Washington, 
or  102'  0:3'  04"  west  of  Givenwich. 

The  law  names  the  twenty-fifth  meridian  west  from  Washington  as 
the  western  boundary  of  Kansas. 
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Major  surveyed  the  Kansas-ColnnuJo  boDodary  Hoe  in  1872.  Begin- 
nUig  Hf  tin-  north  end  he  ehainM  southward  :J07  miles  26  chuina  to 
tSit  south  end,  ur  the  thirty-seventh  parAllel,  where  he  set  a  terminal 

lODiinient  to  mark  the  comer  of  Kansas-Colorado-Indian  Territory. 
'X)t  this  terminal  nionmnent  he  says: 

itiuir  vxcAvafi'ta  un<1  ileposited  can.  bottle,  bouea.and  slakes,  and  tiroken  tlag- 
,pDl««.  Plant«dawhit«' pine.  Ht^aaoned.  sawed  pine  post  8  feet  long. «  iai-hes  square. 
dwTjly  and  legibly  marked  on  the  north  3-^  !•:  on  the  sunth  307  M..  28  Chs  on  the 

at  K:  on  the  we»^  C.    Bnitt  m'mnil  with  fonr  piu  to  cardinal  points. 

Thisaceomil  is  drawn  ap  from  manuseript  rocords  now  on  file  in 
the  General  Land  OfBee. 

MAJOR'S   SURVEY.  1874. 

In  1874  Mr.  .lohii  J.  Major,  ('iiiled  Stales  astronomer  and  surveyor, 
(miTeyed  anil  marked  at  every  mile  the  thirty-si-venth  parallel  from 
the  Kansas-l'olorado-Indian  Territory  nioniimont,  set  by  himself  in 
ISTil,  westwai-d  to  the  Johnston  monument,  and  theuce  i^outhward  in 
tte  itieridlnu  of  that  monument  to  the  parallel  of  36"  30'.  The  longi- 
ttido  of  the  Kansas-Colorado-Indian  Territory  corner,  from  which  he 
Atarted,  is  102°  03'  0+"  west  of  Greenwich.  {See  Chaffee  and  Major's 
-Wirveys,  1BK9  and  1872.)  At.  a  distance  of  55  miles  22^  chains  from 
Ilia  atnrtiug  point  he  found  the  Macomb  monument,  of  which  the 
lonjiiUide  ri'snUinir  from  this  diaininy;  would  be: 

LonKitwde  of  starting  point 103    03    04 

.^.jmilen  23J  fhains     .>."i.a8I  miles  (in  latitude  37")  -- 0    .59    58 

Lonfritiulf  of  Macomb  monument 10.1    03    03 

At  n  distance  of  57  miles  4+  chains  from  the  startin;;  point  Major 
found  the  Johnston  monument,  the  longitude  of  which  resulting  from 
this  chaining  would  be: 


Lonptmle  of  Johnston  monnment 10:}    04     .58 

Its  louHiiludc  reaultin;;  from  moon  culminations,  observed  by  Clark 
in  ia.'j7,  is  10;i°  02'  22.7'. 

.Major  identified  the  monuments  of  Macomb  and  Johnston.  He 
inalifs  no  reference  to  any  monument  set  by  Johnston  in  1S57  except 
the  t<Tminal  one,  called  the  Johnston  UKUiunient. 

At  42  miles  an<I  42  chains  from  the  starling  point  and  10  chains 
south  of  the  piirntlel,  as  he  was  riinniii;:  il,  Miijor  found  a  monument 
set  by  Darlitij;  in  18(;>1  as  tin-  initiiil  point  of  his  survey.  This  is  12 
miles  nil  chains  east  of  the  Macomb  luoiuinient.  Major  concluded 
tliat  Darlin;;  al  lirst  mistook  soinethiiiir  for  the  Macomb  monument, 
iitiil  after  ci'iH'tiiijrlliis  initial  monument  of  his  survey  ami  measuring 
went  aix>iil.  lo  miles  f o«ut\  Uw  lv\i«  'iV.vwwvVi  \\wn.ument,  reooyiiized 
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it  as  such,  ami  there  began  anew,  without  I'eturning  to  destroy  the 
monuments  already  set.  Major  found  several  of  these  monuments 
erected  by  Darling;  he  also  identified  both  the  Macomb  and  Johnston 
monumentsand  describes  them.  From  hisstarting  point  to  the  Macomb 
monument  is,  by  his  chaining,  55  miles  22^  chains;  from  the  starting 
point  to  Johnston  monument,  57  miles  4^  chains;  distance  from 
Macomb  monument  to  Johnston  monument,  according  to  Major,  1 
mile  02  chains. 
Major  describes  the  Macomb  monument  thus: 

A  large  stone  momiment  10  feet  in  diameter  at  base.  8  feet  high,  and  capstone 
marked  C,  N.  M.,  I.  T.,  1868.  Removed  the  monument  for  further  information, 
but  found  none.  Mr.  Darling  had  built  over  Macomb's  original  monument. 
Rebuilt  the  monument  so  that  it  stands  as  Darling  left  it. 

As  to  the  Johnston  monument,  1  mile  02  chains  west  of  this,  he 
says: 

It  is  a  large  earth  mound  13  feet  at  base  and  3  feet  high,  sodded,  with  several 
stones  about  it.  *  *  *  Dimensions  of  capstone,  18  X  13  X  15,  marked  K,  103 
L.  N.  M.,  with  black  paint,  nearly  obliterated;  18  more  recently  cut  into  the  stone: 
situated  on  a  high  table-land:  new  subscription  N.  M..  103  L.,  on  opposite  sides, 
and  37  L.,  1874,  on  opposite  sides. 

From  this  ''Johnson  monument"  erroneously  taken  by  Major  to 
mark  the  one  hundred  and  third  meridian,  he  ran  south,  setting  marked 
monuments  at  everj^  mile.  At  -H  miles  and  40  chains  he  set  a  monu- 
ment to  mark  the  ''northwest  corner  of  the  State  of  Texas."  As  to 
this  monument,  called  in  the  field  notes  "terminal  monument,"  Major 
says,  "  Made  excavation,  deposited  bones  and  glass,  erected  pine  7 
feet  X  7  inches,  deeply  marked  TEXAS,  N.  M.,  103  W.  L." 

As  to  Clark's  previous  determination  of  this  same  corner,  Major 
says : 

Having  reached  the  36^  :J0  parallel,  according  to  the  chain  measurements,  I 
commenced  a  close  search  for  the  monument  erected  in  1859  by  the  Texas  boun- 
dary commissions.  After  a  very  thorough  examination  })y  all  my  party,  together 
with  i)ortion  of  the  escort,  of  a  belt  of  country  2  miles  wide  and  2^  miles  east  and 
one-half  mile  west  of  line,  I  failed  to  find  either  the  initial  or  other  moimiuents  of 
said  line.  The  topography  of  the  country  is  such  iis  to  designate  very  closely 
where  this  monument  had  been,  but  the  evidence  was  wanting,  except  in  finding 
a  few  scattered  rocks,  which  were  doubtless  a  portion  of  said  monument,  as  they 
had  been  conveyed  to  this  place  from  the  Rabbit  Ear  Range,  some  7  miles  distant. 
I  therefore  reestablished  this  comer  as  described  in  field  notes.  We  were  enabled 
to  trace  the  old  trail  from  this  vicinity  to  Colonel  Johnscm's  or  Clark's  astronom- 
ical camp,  some  0  miles  northwest,  on  the  creek,  where  there  was  a  stone  desig- 
nating the  grave  of  *'  Jane  Quin.  died  1859:  **  on  the  other  side,  •*  103  W.  L. .  30  30' 
L,**  showing  that  this  stone  was  probably  intended  to  be  used  in  marking  the 
Texas  comer. 

This  account  is  drawn  up  from  the  original  manuscript  records, 
field  notes,  etc.,  in  the  General  Land  Office.  Among  these  recoixls  is 
a  manuscript  map  which  shows  both  the  Macomb  «av3l  iQA\\s.^«QrcL\>^Ri\N».- 
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ments  Hiid  a  line  rtiniiing  due  South  fitiin  the  Juhoston  monumeDt 
from  lalitu'lo  37°  to  lalilinlv  3fi'  ;in',  Major  was  inslruett'dto  join  the 
Macomb  iukI  Clark  inouuinetits  )iy  n  straight  litm.  Instead  of  ttus  he 
van  south  from  tlie  erronoons  .lohnsttm  monument  ami  did  not  find 
Clai'k's  inouiimeiit.  The  uianiisei-ipt  map  sliowing  IiIh  i-e&ults.  lii-awii 
wholly  in  black,  i»  i!5i  by  38  inches  in  eize  and  entitled: 

Map  at  thut  puTtinn  nf  the  |  SontliMii  Boiuidarj-  of  Colnrado  |  between  t'lie  30lh 
Mer.  west  from  Waslilnifton.  &  the  IfUfiil  Mer.  went  from  Oreeiiwich  |  also  of  ] 
that  ptirtifju  of  the  |  Eastern  Boundary  of  New  Mexico  |  lietween  the  :W  30'  & 
37  IHC  Pai-.  of  North  Laritnile.  |  Snrveyed  hy  order  of  the  Hon.  Sei-.  of  the 
Interior  |  by  [  John  J.  Major  |  U,  9.  Astronomer  &  Snryeyor  |  IH'i.  \  Scale:  3 
MOes  to  au  Inch. 


CHANEY'S  SURVEY.    iSSi.  ^H 


P    Richard  (),  Chaiiey  and  William  \Y.  Smith,  L'niled  States  dcpiity^H 
'flurvejore,  between  October  19  and  November  l(i,  IxSl,  surveyed  the 
Cimarron  nieridiau,  being  the  one  hundred  and  third  meridian  of  vest 
longitude  from  iTreenwieh,  between  the  paralleb^  of  37'  and  30"  30', 

This  survey  l>egaii  with  a  telegraphic  determination  of  longitude 
near  Old  I,h«  ,\nima)»,  Colo.,  in  nppmxiinately  latitude  38"  03',  louj;i- 
tudo   IfW  lift'.     T«legraphic  signals  were  exohaiigeil   with   Ormond 
;iitone  at  Cinciimati,  Ohio,  on  the  nights  of  Octolwr  0  and  7,  1881..  ^ 
Atie  station  wan  a  stoue  pier  ereotetl  by  the  Uorernment  engineetHi^fl 
'•about  IChi  yards  south  of  tin-  railraad  depot."     Re.'sultiiisr  longilude,^^ 
103°  OS'  41 "  west  of  Greenwich.     The  conditions  were  unfavorable  and 
the  resulting  longitude  determination  was  correspondingly  weak. 

The  computed  distance  of  the  one  hundi-ed  and  thinl  meridian  from 
this  station  was  7  miles  71  chains  20  links  east.  This  distance  was 
chained  three  limes  and  the  one  hundred  and  thinl  meridian  was  thus 
delerminetl.  From  it  Chaney  chained  south  73  miles  '.<  chains  i-2 
links  to  the  tliirly-.".cventh  parallel,  where  he  erected  a  gray  sand- 
stone, «^  feet  long,  li'  iuc-he.s  square,  set  :]i  feet  in  the  gmuiul,  marked 
on  the  uorlh  face.  "Colorado;"  on  the  south  face,  "  lii:j  W  L;"  on  the 
east  face,  '■  :!7  \  I.."  and  on  tlie  west  face,  "  18f<l." 

At  this  point  begins  the  Cimarron  meridian  of  Ihe  Land  Office. 
Fr<un  tliis,  llie  north  end  of  the  (.'itnarron  meridian,  Chaney  I'haiui'd 
south  34  miles  2(i  chains  44  links  to  the  vicinily  of  the  parallel  of 
3i;^  30'.  Here  he  observed  Ihe  latitude  to  be  31)'^  3(i'  11.1*",  wliereupon 
he  chained  I*;  clmins  24  links  farther  south  and  set  a  niontinirnl,  in 
latitude  -'Sii  3n',  to  mark  the  south  end  of  llie  Cimarron  meridian. 
Tills  luonnuiciit,  located  in  hitilnde  3'!^  IW  and  longitude  103"  west  of 
tliiTuwich,  according  to  Cimney's  observations,  is  a  gray  sjindstoiie 
0  feel  long.  I-  inches  square,  set  3  feet  in  the  ground,  surrounded  by 
ainonndof  eai-tli  .t  feet  in  tliaiueler,  -2  feet  higfi,  with  pits  lM  X  :.'4  x  12 
im-lies  uorlh,  south,  cast,  and  west  of  llie  stone,  which  is  iS  feel  .lis- 
taiil,  marked  '>n  the  uorlh  fact'  "('  >(;'"  <>n  the  souiJi  face,  "1(13 
JV'7^;"  on  Ihe  casl  face,  "  :V>    '-W  ^  \.,"  \«vd  on  the  west  face,  "  X  M." 
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It  will  be  remembered  that  in  1850  Clark  determined  the  intersee- 
tion  of  the  one  hundred  and  third  meridian  with  the  parallel  of  36° 
30',  and  erected  there  a  monument  to  mark  the  northwest  corner  of 
Texas.  Chaney  in  this  survey  sets  a  new  monument  at  the  same 
intersection  as  determined  by  his  (Chaney's)  observations.  He  then 
searched  west  for  Government  survey  stakes  or  marks,  but  makes  no 
mention  of  Clark's  monument.  According  to  Chaney's  chaining,  the 
Macomb  monument  is  2  miles  34  chains  28  links  west  of  the  north 
end  of  the  Cimarron  meridian.  Chaney  sean*hed  for  three  days  south 
of  Macomb's  monument  for  the  line  closing  on  that  monument  without 
finding  it. 

From  the  south  end  of  the  Cimarron  meridian,  Chaney  made  search 
for  the  ''east  bouudarv  of  the  Government  survevs  governed  bv  the 
New  Mexico  meridian."  His  field  notes  set  forth  the  details  and  con- 
clude with  the  statement  that  the  nearest  corner  found  was  a  quarter 
post  2  miles  35  chains  west  of  the  Cimarron  meridian.  Ten  miles 
farther  north  he  renewed  the  search  in  company  with  a  local  ranch- 
man, but  no  marks  were  found.  Chaney's  search  was  made  over  the 
ground  where  the  monuments  were  set  by  Clark  in  1850  and  by  Major 
in  1874  to  mark  the  northwest  corner  of  Texas.  Yet  he  makes  no 
reference  to  either  of  tliem. 

This  account  is  drawn  up  from  the  manuscript  field  notes  of 
Chanev's  survev,  now  on  file  in  the  General  Land  Oflfice. 

MABRY'S  SURVEY,  1882-1885. 

W.  S.  Mabry,  county  surveyor  of  Dallam,  Hartley,  and  Oldham 
counties,  Tex.,  retraced  the  Clark  line  from  the  Canadian  River 
northward  in  1882  to  1885,  and  built  the  XIT  pasture  fence.  The 
record  of  his  sui'\^eys  is  at  Austin,  Tex.  Some  information  touching 
it  will  be  found  here  under  Preston's  survey,  lOOO. 

TAYLOR  AND  FUSS'S  SURVEY,  1883. 

On  March  5  and  G,  1883,  the  contract  surveyors,  Taylor  and  Fuss, 
subdivided  the  fractional  townships — Towns  13  and  14  N.,  range  37  E., 
New  Mexico  meridian.  These  surveys  join  and  close  on  two  monu- 
ments, being  15  and  16  of  Clark,  set  in  1850  on  opposite  banks  of  the 
Canadian  River  to  mark  the  one  hundred  and  third  meridian. 

Map  8  of  Clark's  report  '  shows  the  crossing  of  the  one  hundred  and 
third  meridian  and  Canadian  River.  Tlie  location  of  the  monuments 
is  shown  on  the  map,  and  the  monuments  are  described  in  the  text, 
where  they  are  numbered  15  and  IG.  The  accompanying  tig.  2,  made 
from  Clark's  map  8,  shows  the  situation  of  these  monuments  as  given 
by  Clark  in  1850.  Fig.  3  shows  the  same  as  given  by  Taylor  and  Fuss 
on  their  manuscript  plats  submitted  to  the  General  Land  Office  in  1883. 
Taylor  and  Fuss  also  show  on  their  plats  the  locations  of  the  monu- 
ments and  the  course  of  the  Canadian. 


»8en.  Ex.  Doc.  llo.  10,  iUtiOoTi^.Aw^. 
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Clark  ilusei-lb^s  Ms  mcmumenl  15,  erected  in  1851t,  as  follow.s:  "A 
,>Saouiirl  of  eaitli  near  tihe  etlge  of  &  reil  samlatone  bluff  which  forms 
'&H'  sntiiliern  hank  of  the  Can  ail  inn/' 

Taylor  and  Fuss  dusi-ribL'  the  Hamc  mouuin«nt  a»  fouud  by  thom  in 
tl8S3  thus;  "Monument,  iimniid  of  earth  and  tn>Bch." 

Clark  describes  his  mouumeut  11' thus:  "This  is  of  sljiue;  insight 
from  \f  Ifi  Hid  n  II  Mt  I  ank  of  th(' river.  The  angle  at  whieh  tlu- 
)li       n   «■»   he  h  y  ihosi'  two  moniimcnts." 
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PRITCHETT'S  SURVEY,  1892. 

In  1892  Prof.  II.  S.  Pritchett,  then  professor  of  astronomy  and 
director  of  the  observatory  of  Washington  University  of  St.  Louis, 
Mo.,  was  employed  by  Texas  to  determine  ''  with  the  utmost  taceuracy 
the  location  of  the  one  hundredth  meridian  in  its  intersection  with 
the  Red  River."  This  determination  was  desired  by  Texas  for  use  in 
the  famous  lawsuit  known  as  the  Greer  County  case.  Professor 
Pritchett  made  the  desired  determination  and  prepared  a  written 
report  thereon.  This  report  was  printed  in  full  in  the  record  of  tlie 
case.*  As  this  record  is  a  scarce  document,  only  a  few  copies  having 
been  printed,  Pritchett's  report  is  here  reprinted  in  full. 

REPORT   OF  THE   FIXATION   OF   THE    ONE   HUNDREDTH   MERIDIAN. 

The  part  of  the  one  hundredth  meridian  forming  the  boundary  between  Texas 
and  the  Indian  Territory  was  determined  in  1857  by  a  Unite!  States  surveying 
party.  Tlie  last  station  fixed  by  that  ex^iedition  is  just  north  of  the  South  fork 
of  the  Red  river.  The  station  was  marked  by  a  mound  of  stones,  in  the  centre 
of  which  was  placed  a  larger  stone,  marked  **  100  W.."  and  is  known  in  that  region 
as  the  *'  initial  monument." 

The  nearest  telegrai)h  station  to  the  monument  is  Childress,  distant  about 
eleven  miles  west  and  nine  miles  south. 

It  was  necessary  to  determine  the  geographic  co-ordinates  of  this  point  and  then 
proceed  to  the  fixation  of  the  position  of  the  meridian  at  the  intersection  of  the 
Red  river.  The  methoil  of  triangulation  seemed  In^st  suited  for  this  purjKJse. 
The  longitude  of  Childress  was  determined  on  three  nights  by  an  exchange  of 
clock  signals  with  the  observatory  at  St.  Louis,  the  time  (^l)8ervation  at  that  ]) :)int 
being  made  by  my  assistant.  Mr.  A.  Ramel. 

The  transit  instrument  used  at  Childress  was  Wurdemann  No.  20.  the  property 
of  the  United  States  Geological  Survey,  and  kindly  loaned  by  the  director  of  ti  e 
survey  for  this  work.  The  instrument  used  at  St.  Louis  was  the  Fauth  transit 
of  the  observatory. 

The  observing  station  at  Childress  was  placed  in  the  northeast  corner  of  lot  12, 
block  43.  as  shown  on  the  town  i)lat  of  Childress,  the  observing  pier  being  o.riO 
feet  west  and  2.38  feet  south  of  that  corner.  The  following  determinations  of  the 
longitude  refer  to  this  pier: 

Apparent  differvuces  of  lorKjifudv  frnm  ej'vhanye  of  arbitrary  signals. 


Mean  differ- 
Date.  ein*e: 

oliK'k  fuces. 

1892.  »n.     s. 

June  14 ^:*5  ^T.rvM 

15 +:M\  4i>.  2^« 

a) -^  H'  i  5 : ) .  :»(54 


Correction. 

St.  L<^ui» 

oltK'k. 


Corre<"tion, 

Childress 

chronometer. 


i  2.  im 


-21X1.  (5.V> 


Childress, 

west  of 
St.  Louis. 


in.     ». 

a)  51).  25fl 
5H.115 
59.225} 


h.  ui.         a. 
OlMiervinK  l>it*r  at  CliildreNS  we-it  of  St.  Louis  transit  pier— 0  .'R»  5H.liW. 

h.  til.       s.        a. 
Diffeivnce  longitude  St.  Louis-Childress  =0  :jii  51>.li)8.4  .JWK 


•  Record,  Supreme  Court  of  the  United  States,  Octol^r  term.  189*.    No.  4.  ori^nal.    The  L'nited 
States,  complainant,  r.  The  State  of  Texas.    In  etiuity.  Vol.  II,  pp.  1194-1199. 
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The  rorrectinn  fnr  pcrannnl  f«|Tmttou  betwwn  Mr.  Raiuel  aurt  myself  was  dH<?r- 
Bln^  from  a  larite  uiunlwr  or  observations  luailo  Imfore  luid  after  the  longitnd* 
wchfuige.  Tbp  n-auJta  bofore^^nd  after  eichaut'^  were  very  A««>nlant.  The 
imonnt  of  thiB  difference  of  i>erBoiiftlity  was  found  t^j  be +0.30608,  it O.fWT'*.  (Aken 
n  the  neiiBe  P.  — R.— that  iw  to  say.  PriKihett  obwTves  the  transit  of  n  star  latt-r 
han  Ratu«l  by  lhi»  aul'innt.  The  L-nrrection  is  therefore  to  be  aillrt.riwteil  fr<iiu 
flie  observed  lonidtnde.  giving  ne  the  fiual  longiinde  of  Childn?™  with  ri«i«><:t  to 
ft.  lionia. 

^jongituile.  Childress-St.  Louis  . "     -^     .W.CSl 

jjngitwle.  St.  Lonfa-Greenwith .   _ 0     'K)     40.  IBS 

Uougitnde.  ChildreiwGreenwich 0    W    4S.  IM 


LATITCBE  OF  CHILDRESS. 

The  latitnrle  of  Childress  waa  ilelcnuined  by  TakxittB  method  from  uleterTatiiiiH 
if  pairs  of  stars.  Tlie  declination»  of  stars  wore  taken  frmn  the  Berlin  Jahrbnch 
IT  from  Safford's  i-atalogne  of  mvaii  declinations  of  2.018  stars. 

Tht' resiilting  latitndf  of  the  observing  pier  is  34'  S3'  18.1"  ±0.4(1 '. 

The  triangulstion  system  commenced  at  a  point  in  the  meridian  of  the  transit 
nstrwment  and  IS.Dfi  feet  north  of  it,  and  this  jwint  is  dtwignatetl  as  ChildresB  in 
he  trian^^nlation  scheme.  We  hare,  therefore,  fur  the  to-ordinates  of  the  initial 
Kiint  of  the  triangtdatinn  the  following  valnes: 

Ci>i)rrfiii(i(pji  of  the  Hlalifiii  Childreaa. 

Longitude --- 100     12      2.38 

Latitude - 34    2.5     1«.3 


As  the  basiK  of  triangnlatioii  a  biiiso  line  wa:*  selected  in  the  l>est  available  (fr<nind, 
starting  at  the  station  Children  and  estending  for  ubont  0.8  miles  east.  Tlie  Iwne 
was  measured  tw-ice  with  a  ;(00-f<><it  steel  tai>e.  kindly  loaned  by  Professor  John- 
son, of  Washington  miivfrsity.  The  tape  had  lieen  earefnlly  nmiiwred  with  the 
standanl  of  the  Mississippi  river  ('omniis.''ion  and  found  to  Iw  for  a  stre'ssof  16 
pounds  :toll.:i4M  feet-    iiOOxO.OINMWT  (t -S'J  ), 

This  determination  was  made  with  the  tape  ri'sting  on  a  level  surface,  anil  the 
KHi-foot  divisions  •<{  the  tajM"  were  also  examiniil.  In  the  measurement  of  the 
base  the  tajie  was  allowed  to  rest  on  the  fcroniiil.  which  was  verj-  sinoijth  ancl  at  a 
nearly  constant  K''ade.  A  coustaiit  pull  of  I'i  {Hiunds  was  maintained  by  means 
of  a  spring  l«laniv.  Jlarks  were  tuade  with  a  iH'iicil  to  mark  the  end  tijiou 
stakes  driven  close  down  to  the  ground  and  having  a  surface  some  ;i  inches  in 
width.  Two  iiieasureinents  of  the  Itase  were  made.  t)ie  first  on  June  17th,  during 
a  vei  y  duudy  day.  and  tin;  other  on  .June  ~':Jrd.  just  after  sunset.  The  teinjHTature 
was  read  by  a  thennometer  phiced  in  I'ontact  with  the  ta]>e.  For  correc-tiiig  the 
ineasureintiit  for  error  of  grade  a  line  of  levels  was  run  from  t  lie  station  Childress 
to  the  east  end  of  the  tuise  and  the  inclination  of  .■acli  tu|x>  length  determined. 
The  altitude  of  t hi' base  was  assumed  fnnii  the  railmad  survevs  to  be  l.WO  feet 
al..ivi-s,.i,lev.-l. 

The  following  results  wer,'  obtained  for  the  length  of  the  base; 

./!("■•  ;;,— Measured  length  of  lmse=l:i  taiM-s-Hn.il      feet.     t  =  :3..T-, 

Junv  .'.?.— Measured  length  of  l)ase=13  tai>es- 100.(!7.-|  feet.     t=S4.5. 
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Usmg  the  length  of  tape  givea  above,  there  results: 

June  17:  Length  of  base  ._ _  _ _.  -1,005.8 

June  S3:  Length  of  base  - 4,005.8 

Adopt«d  length  of  base _  4. 005, 8 

Correction  for  grade _  _ _ —0. 1 

Correction  to  reduce  to  sea  level.- —0.3 

Reduced  sea  level  length  of  base 4,005.3 

=  1,230.8 


/^ 

) 

j^ 

\             / 

^ 

) 

p 

/ 

/ 

,,-^aw 

\-- 

!»« 

/J 

\ 

nttB/ 

, 

Scale 

4ml.» 

■4„ 

S^e 

ir  Red  River  (ISM).  (rDui  Record  In  the  Greer 
e,  i>.  IIIM. 

'  The  triangnlation  which  connects  ChildresH  with  the  initial  montunent  is  shown 
in  the  accompanying  sketch.  It  will  !>©  noted  that  the  long  sides  of  the  triangles 
on  the  eastern  end  lie  mostly  north  und  south,  so  that  errors  in  the  aides  would 
make  but  little  difference  in  the  longitudes  of  the  stations.  The  stations  Enreka 
and  Apex  are  on  the  range  of  hills  between  Childress  and  the  Bed  river,  and  the 
station  Britt  had  to  be  so  chosen  that  these  could  be  seen  throngh  ravines  in  the 
intervening  hills. 

The  angles  of  the  triangles  were  measured  with  an  engineer's  transit  having  a 
six-inch  circle  divided  to  fifteen  minutes  and  read  by  two  verniers  to  twenty  sec- 
onds of  arc.    The  repeating  method  was  used.    The  error  of  closure  was  quite 
Batdsfactory.  the  average  eri-or  being  9". 
Bull.  104—01' 3 
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The  two  qoadrilatfrols  at  the  beginniiig  of  the  triaiifpilation  were  not  ad  jnfii»] 
f0  quadrilaterals.  Each  triaugle  wa8  AdjiiBteil  for  errors  of  closure  only,  and  the 
gieaii  of  the  independeat  retmlts  taken.  The  Talnee  of  the  meaaiired  angles  are 
Aiovn  in  the  following  table: 
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Tlie  azimuth  of  the  line  ChildreHB-GjTsiiin  depends  on  the  azinmth  of  a  merid- 
ian mark  net  np  abont  three-fonrths  of  a  mile  north  of  the  observing  pier.  This 
mark  was  bisected  by  the  mid  wire  of  the  trauKit  instrument  each  night  before 
c<nniucn(,'ii)g  time  observations;  also  special  observations  for  it  were  made  on 
June  a^Jnrl.  Tlie  resulting  cibservations  allowed  the  mark  to  be  west  of  north  1 1.33". 
A  iinmher  of  measures  of  the  an||;le  Meridian -Childress-Qypsom  gave  as  the 
final  azimuth  of  the  line  Childress-Gypsmn  348  31  37. y  '. 
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With  this  initial  azimuth  the  following  geodetic  positions  of  the  stations  in  the 
tiiangnlation  were  obtained: 

Oeodetic  pimtions  and  azimuths  in  triangulation. 


Btations. 

Lati  tildes. 

Longitudes. 

Azimuths.           Stations. 

Reverse 
azimuth. 

Chlldrees 

0 

34 

34 

84 
84 
84 
84 
84 
34 

84 
34 

1 
25 

25 

27 
25 
27 
26 
80 
29 

34 
38 

16.3 

45.6 

0.6 
56.7 
47.7 
58.8 

4.5 
84.4 

43.4 
58.9 

o 

100 

100 

100 
l(X) 
100 
100 
100 
100 

100 
100 

12 
10 

11 

09 
10 
08 
05 
06 

00 
00 

// 

2.88 

83.16 

11.09 
11.16 
13.88 
87.51 
47.20 
13.86 

45.83 
5.90 

o 

248 
290 
202 
157 
260 
225 
204 
801 
289 
221 
201 
217 
812 

21 
28 
09 
15 
44 
27 
11 
36 
53 
50 
37 
10 
39 

"  ! 

28     OvTMum 

68    22    18 

28 

32 
17 

East  base 

Smith 

110    28    48 
22    10     1 

OTPtttim 

Smith 

387    14    40 

8init>i 

41 
41 

28 

Ramsay 

Fielding 

Britt 

80    45    27 
45    28    18 

RfvmiBAy 

24    11    47 

Fleldinff 

87 
34 

Brltt  ........... 

m    87    81 

Brltt 

Apex 

59    63    58 

EoT^kii , . 

4 

3 

23 

25 

Atonument 

Monument 

Culberson 

Culberson 

41    52    55 

Adox 

21    88    27 

^&^#v>^  .............. 

Monoment. 

87    12     9 
162    89    47 

Culberaon 

The  station  "monument*'  was  6.8  feet  east  and  1.2  feet  south  of  the  initial 
monument. 

We  have,  therefore,  the  following  final  positions  for  the  initial  monument  and 
the  station  Culberson: 

Longitude,  initial  monument 100  00  45.41 

Latitude,  initial  monument 34  34  43. 4 

Longitude,  Culberson _ 100  00      5.90 

Latitude,  Culberson 34  82  58.9 

The  initial  monument  is,  therefore,  shown  to  be  45.41'  west  of  the  one  hundredth 
meridian,  equivalent  at  this  parallel  of  latitude  and  at  the  assumed  altitude  to 
8,797.8  feet. 

Similarly  the  station  Culberson  is  5.90"  west  of  the  one  hundredth  meridian, 
equivalent  to  493.5  feet,  and  the  final  monument  to  mark  the  one  hundredth  merid- 
ian should,  therefore,  be  plac»ed  493.5  feet  east  of  station  Culberson. 

PROBABLE  ERROR  OF  THE  RESULT. 

The  probable  error  of  the  final  determination  involves  the  probable  errors  of 
the  longitudes  Qreenwich-St.  Louis,  St.  Louis-Childress,  and  Childress-Culberson. 
The  last-named,  which  dex)end8  on  the  triangulation.  may  be  assumed  as  insignifi- 
cant in  comparison  with  the  other  two.  The  probable  error  of  the  difference  St. 
Louis-Childress  as  found  above  is  ±l  0.()29s.,  and  that  of  the  difference  St.  Louis- 
Greenwich  is  estimated  as  =*j  O.Oob.,  the  uncerstainty  lying  almost  wholly  in  the 
transatlantic  determination.     The  probable  error  of  the  final  result  is,  therefore, 


zb  \/(0.05)*  f  (0.02y)*'^==b0.058s.  =  =b0.87"  =  ±73  feet. 

This  probable  error  can  not  Ix?  appreciably  reduced  without  a  redetermination 

of  transatlantic  longitudes. 

H.  S.  Pritchett. 
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[  On  October  25,  1899,  Mr.  Levi  S.  Preston,  United  States  depnty 
suvveyor,  entered  into  a  contract  (No.  33<i|  witli  the  General  Land 
Office  to  exBciitie  certjiin  land  surveys  in  New  Mexico  near  the  north 
and  west  1x>uudiirieH  of  Texas.  Among  other  things,  Preston  was  to 
carefully  redetermine  or  retrace  Clark's  line  along  the  northern  part 
of  the  ono  hundred  and  third  meridian  and  cunuuct  his  surveys  tliere- 
wilh.  This  work  'ah  did  (Ijelween  July  11  and  18,  1900)  with  such 
iwal,  intelligence,  and  faithfulness  and  reported  his  resullH  (on  May 
7,  1901)  with  such  clearness  that  much  of  the  doubt  and  nncerlaiiity 
which  had  long  existed  has  been  cleared  up.  So  far  as  Pn-«Luu's 
work  relah's  to  the  west  boundary  of  Texas,  it  may  be  briefl.x'  sum- 
niarized  as  follows: 

Starting  with  n  Gurley  transit  at  Clark's  monument  lo  on  the  south 
bank  of  the  Canadian,  he  surveyed  nortliwai-d  7G  miles,  retracing 
Clark'n  line  to  the  northwest  corner  of  Texas.  lie  also  prolonged  this 
line  34*  miles  farther  north  to  its  intersection  with  the  south  l>oiiiid- 
ary  of  Colorado,  and  from  that  point  of  inte  race  lion  measured  M-est- 
ward  to  the  Johnston  and  Macomb  monuments  and  eastward  to  Ihe 

^Ciman-on  meridian;  also  from  the  northwest  comer  of  Texa.s,  as 
^How  locally  recognized  and  adopted,  he  measnred  eastward  to  the 
Cimarron  meridian  (south  end)  and  weslwiird  lo  the  snppowd  k«'a!- 
ity  of  the  Major  monument  of  1S74,  which,  however,  he  did  not  find, 
Clark'H  monuments  on  the  one  hundred  and  tliii-*!  meridian,  from  the 
one  on  tlie  south  bank  of  the  Canadian  northwanl  to  the  corner,  are 
numbered  (in  Clark's  report)  15  to  20,  incluHive.  Of  these,  Prfstou 
iden tilled  15,  Hi,  and  1 7  certainly,  :;0  doubtfully,  aii<l  2f),  the  corner  one, 
not  at  all  as  a  monument,  but  satislied  himself  that  tlio  pivseni  ffuce 
corner  of  the  pa.stuiv  of  the  XIT  or  Capital  Land  and  Cattle  Company 
is  at  or  verj'  near  Clark's  corner  monument.  lie  also  i-eitorts  that 
there  is  no  trace  of  nxmuinent  '2i. 

The  story  of  Preston's  survey  we  shall  now  t^'ll  somewliat  more  at 
length  and  mostly  in  his  own  woi-ds.  The  recor<ls  fi-oni  which  this 
story  is  derived  atv  chiefly  his  Special  Instructions,  oonsisiinsr  (tf  :?4 
lypewritlen  foolscap  pafies,  typewritten  transcript  of  his  field  notes, 
and  ilic  aci'ompanying  plat,  all  now  on  tile  in  the  General  Land 
Ollicc. 

At  pa^'e  II.  of  till'  Special  lustrnclioTis.  Preston  is  dirocte<l  thus: 
'■  In  the  event  tlmt  you  can  identify  and  locate  the  northwest  cor- 
ner of  the  Sinic  of  Texas  as  established  by  the  I'nited  States  and 
Texas  commission,  which  sliould  he  doiii'  by  provint:  such  corner  by 
ruiiiiiiiti  west  on  the  north  bonmiary  ami  north  on  ihc  west  Ixmndarv 
of  Texas."  yiiu  will  do  one  tliin^r.  ■■  biil  in  the  cvi'iit  Ihat  you  can  not 
itlciilify  nnd  locate  the  siiid  ctu'ucr  and  boundary, "'  you  will  do  soine- 
tliingi'lst: 


BAKBB.]  preston'b  survey.  87 

« 

At  page  9^  the  Instructions  continue: 

In  1874  Mr.  Major,  who  established  a  portion  of  the  east  boundary  of  New 
Mexico,  between  36'  30'  and  37'  North  Latitude,  ran  south  from  the  old  Johnson 
monument,  on  the  north  boundary  of  New  Meidco,  for  a  total  distance  of  34^ 
miles,  where  he  established  a  monument  for  the  northwest  comer  of  Texas.  As 
Major,  in  1874,  could  find  no  trace  of  the  old  Clark  monument  and  northwest  cor- 
ner of  Texas,  there  seems  little  probability  of  identif  j-ing  this  point  at  the  present 
time.  Therefore  in  order  to  locate  such  northwest  comer  of  Texas,  and  the  south- 
em  Ixjundary  of  the  strip  lying  west  of  the  Cimmarron  Meridian,  a  line  should  be 
run  due  west  from  the  initial  point  of  said  meridian  to  a  point  due  south  of  the 
Johnson  monument  and  on  this  line  the  surveys  may  be  closed  from  the  north, 
and  Major's  monument  should  not  be  used  if  found. 

The  distance  between  the  Johnson  monument  and  the  intersection  of  the  Colo- 
rado-New Mexico  boundary  line  with  the  Cimmarron  Meridian  should  be  ascer- 
tained  by  remeasurement  and  this  distance,  allowing  for  divergence  of  meridians, 
may  be  adopted  in  setting  off  the  southern  boundary  of  this  strip  to  be  run  west 
of  the  initial  i)oint  of  said  Cimmarron  Meridian.  This  will  avoid  the  necessity 
of  running  due  south  from  the  Johnson  monument  to  fix  the  position  of  the  line 
of  the  southern  boundary-  of  the  strip,  as  there  api)ear8  to  be  no  other  feasible 
method  of  identifying  the  west  boundary  of  Texas  as  surveyed  by  Clark,  and  con- 
firmed by  Congress,  without  retracing  an  indefinite  and  at  present  unknown,  part 
of  the  boundary,  invohdng  much  time  and  expense. 

And  finally,  on  page  17  of  the  same  Special  Instructions,  Preston  is 
told  that— 

It  is  more  than  likely  that  some  of  the  exterior  lines  of  townships  heretofore 
established  and  of  the  grant  line  on  which  one  of  your  surveys  will  close,  and  of 
the  eastern  boundary  of  New  Mexico  and  Cimmarron  Meridian  and  the  western 
boundary  of  Texas  are  in  a  very  bad  condition  or  the  comers  obliterated  on  the 
ground,  and  it  is  ver>'  necessaiy  for  you  to  retrace  and  reestablish  some  or  all  of 
said  lines  in  order  to  properly  execute  your  surveys  and  in  order  to  prove  your 
surveys  correct,  and  said  lines  should  be  so  far  retraced  and  reestablished  (if  you 
conclude  the  same  to  be  absolutely  necessary)  as  will  show  conclusively  where 
the  errors,  if  any,  exist. 

Under  these  instructions  and  provided  with  a  Gurley  transit,  read- 
ing to  minutes,  Preston  began  his  work.  In  May,  1900,  he  retraced 
the  range  line  between  ranges  36  and  37,  from  the  vicinity  of  the 
northwest  corner  of  Texas  northward  to  the  Colorado  line,  about  35 
miles,  and  between  July  11  and  18,  1900,  retraced  Clark's  line  from 
the  Canadian  northward  to  the  northwest  corner  of  Texas,  about  76 
miles. 

In  his  field  notes,  received  by  the  General  Land  Office  May  7, 1901, 
he  says : 

I  retraced  Range  line  between  ranges  36-37  E. ,  running  north  through  townships 
26  to  32  North  (i.  e.,  from  latitude  36^°  to  37%  near  the  one  hundred  and  third 
meridian)  and  intersected  the  Colorado  and  New  Mexico  boundary  line  in  May, 
1900,  at  a  point  48.83  chains  east  of  the  monument  erected  by  Captain  Macomb  in 
1859  for  the  northeast  comer  of  New  Mexico. 

From  the  Macomb  monument  I  ran  west  and  at  1  mile  68.15  chains  found  the 
Johnson  monument  established  in  1857. 
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The  Johnson  laoumnent  I  f onnd  to  consist  of  a  circular  tremrh  34  feet  in  diame- 
ter, G  inches  deep,  and  2  feet  wide,  with  the  remains  of  an  old  moiuiil  in  the 
center  abont  ITi  feel  in  diaiuet^r  and  I  foot  hi);h.  the  whole  grass  grown.    Lying 
on  the  ground  I  found  a  «tonf  marked,  "Major  18T4,"  ""  N.  M.  103°  L,,37'  L..''eri- 
^tently  the  jtone  set  by  Mr.  Major  in   1874,  bs  mentioned  in  letter  "E"  of  July 
)    IB.  1887.  from  the  Commissioner  of  the  General  Land  Offitre  supplied  me  by  the 
Snrveyor  General. 
Also  froni  tho  Macomb  monnment  I  ran  east  and  intersected  the  Cimni«rr')n 
I    Meridian  at  2  miles  40,59  chains,  making  the  total  distance  between  Cimniarmn 
y    lleridian  and  the  Johnson  monument  4  milea  38.118  chains.     This  distance  was 
i    CArefollj  chained  twice  over  and  is  correct  within  a  tew  links  at  most. 

I  ran  west  from  the  sonthweist  comer  of  Oklahoma,  ae  established  by  Chancy 
Kid  Smith  in  1681  a  distance  of  4  miles  2S. 68  (.-haina,  *  *  •  searching  as  1 
went,  but  failed  to  find  any  old  corners  as  established  by  either  Clark  in  IS.ilt  or 
by  Major  in  1874.  But  at  'J  miles  14. GS  chains  west  of  Cimmarrou  Meridian  ami 
S.47  chains  sonth  I  found  the  northwest  comer  of  XIT  pasture  fence,  accepted 

'    by  the  State  of  Texas  and  by  Dallam  County,  Tes..asthe  northwest  comer  of  the 

I    Btate. 

I       From  this  fence  comer  the  State  of  Texas  has  initiated  surreys  mnuing  east 

I   Bud  south  and  dividing  the  XIT  lands  into  leagues,  and  have  aet  stones  fur 
Bome  distance  at  each  one-fonrth  league,  or  53  chains,  marked  with  paint  XIT 

I    on  south  and  east  facesas  the  case  may  be. 

I       According  to  my  traverse  this  fence  comer  is  'i  miles  14  chaiiw  cMst  of  lb« 

•..Johnson  inonotnent. 

In  1859  Captain  Macomb  was  inatmct^d  to  establish  a  new  monument  for  Ihe 
out'  hunilreil  and  third  meiidian  at  1 1 ,583  ft-et,  or  2  mil.vs  l^j.'iO  thains.  east  of  ihf 
Johnson  monument.  •  •  •  While  John  H.  Clark  ran  south  from  the  Johnstin 
monument  in  IS.'ill.  several  months  prior  to  the  establishment  of  the  Macomb 
monument,  it  is  very  probable  that  he  wa.-i  supjilied  with  the  infoniiatiim  froui 
Washington  that  the  Johnson  monnment  had  been  determined  to  be  ll,.%N->  feet 
too  far  west. 

Clark  was  at  Fort  Union  after  supplies  at  this  time  and  in  direct  coinmnnica- 
tioii  with  Washington,  and  it  would  be  strange  it  he  were  not  supplied  with  the 
information. 

Preston's  coiieliisioiis  here  are  valid,  although  when  writinj;  !u- 
van  evidently  not  aware  that  it  was  Clark  hhiist^lf  who  made  the  Itinai' 
ol»iervKtions  and  the  computations  from  which  it  was  concluded  tliai 
the  Johnston  monument  was  placed  11,5S2  feet  too  far  west,  Clark, 
therefore,  was,  without  communicating  with  Washington,  in  posses- 
sion of  the  data  for  setting  his  Texas  corner  post  on  the  one  htindi'eil 
and  third  meridian  in  1859,  in  accordance  with  llie  results  of  his  own 
astronomical  work  in  1857. 
I'reston  conliniies: 

If  this  were  the  case  then  Clark  did  what  Captain  Ma^'omb  failed  to  do.  as  th« 
fence  comer  is  within  li  chains  of  a  point  11,583  feet  east  of  the  Johnson  monn- 
ment, while  the  Macomb  monnment  is  still  M.S.'j  chains  west  of  where  Captain 
Macomb  was  instructed  to  establish  it. 

From  this  fence  corner  I  ran  east  17  miles  [and]  south  11  miles  as  per  the  plat 
And  notes  fui-nished  me  by  the  Surieyor  General,  but  failed  to  find  any  old  luonii' 
aie;jts.  as  Iwilli  .Tolinson  and  Cap"-*"^  ■Mai:om\-.  \i*d  twletl  to  establish  their  monn- 

inentstiw-rectly. 
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Professor  Darling,  Major,  Chaney,  and  Smith  and  Brown  had  all  failed  to  recover 
or  reestablish  the  west  boundary  and  northwest  comer  of  Texas,  and  Surveyor 
General  Vance,  at  Santa  Fe,  had  exhausted  his  resources  in  supplying  me  with 
information  in  regard  to  this  boundary,  but  urged  the  necessity  of  recovering 
the  west  boundary  and  northwest  comer  of  Texas,  so  as  to  settle  for  all  time  the 
closings  of  the  public  land  surveys  of  New  Mexico  on  the  Texas  and  Oklahoma 
boundaries,  which  closings  had  been  in  a  state  of  uncertainty  and  dispute  for 
forty  years  past.  Hence  I  set  to  work  to  solve  the  problem  regardless  of  time  or 
expense.  I  rode  200  miles  on  horseback,  interviewing  **old  timers"  who  had 
assisted  in  building  the  XIT  fence.  I  went  by  rail  to  Channing,  Tex. ,  to  inter- 
view the  manager  of  the  XIT,  or  Capital  Land  and  Cattle  Company,  and  there  got 
track  of  Mr.  W.  S.  Mabry,  who  retraced  the  western  boundary  of  Texas  and  built 
the  XIT  fence  in  1882  to  1885.  Mabry  was  at  San  Antonio,  Tex.,  but  I  wired  him 
to  meet  me,  which  he  did  on  June  10  [1900].  From  him  I  received  a  copy  of  the 
retracement  of  the  old  Clark  survey  in  1882  to  1885,  which  gave  one  connection 
with  the  public  surveys  of  New  Mexico,  and  received  much  information  in  regard 
to  the  history  of  Clark's  survey  and  of  the  old  monuments  on  the  western  boundary 
of  Texas.  -  I  learned  that  no  monuments  were  to  be  found  north  of  the  north 
bank  of  the  Canadian  River  in  T.  14  >J.,  R.  37  E.,  and  possibly  none  north  of  the 
bluffs  of  the  Llano  Estacado,  in  Ts.  8  or  9  N.,  R.  37  E.,  of  New  Mexico  Principal 
Meridian. 

It  seems  that  prior  to  1880  the  XIT,  or  Capital  Land  and  Cattle  Company,  had 
had  their  lands  subdivided  into  leagues,  and  on  Mabry *s  retracement  of  the  Clark 
survey,  in  1882  to  1885,  he  found  these  *' Capital  leagues"  extending  over  into 
New  Mexico.  The  extent  of  this  conflict  Mabry  ascertained,  and  the  State  of 
Texas  granted  the  Capital  Land  and  Cattle  Con^pany  other  lands  in  Texas,  equal 
to  the  amount  of  this  conflict. 

All  this  is  matter  of  record  and  history  at  Austin,  Tex. 

Supplied  with  this  information,  and  having  completed  all  the  surveys  in  this 
part  of  New  Mexico  under  uiy  contract  No.  336,  except  the  closings  onto  Texas 
boundary,  I  left  Kenton,  Okla.,  on  July  5th,  1900,  intending  to  go  south  as  far  as 
the  Llano  Estacado,  if  necessary,  and  reached  the  Canadian  on  July  10th,  where  I 
found  three  of  the  monuments  of  the  Clark  survey  [Nos.  15,  16,  and  17],  as 
described  by  Mabry. 

Preston  continues: 

[On  July  11, 1900]  with  the  assistance  of  Mr.  Ritter,  of  Red  River  Springs,  who 
has  lived  on  the  Canadian  near  the  Texas  line  since  1880, 1  found  two  old  monu- 
ments on  the  mesa  north  of  the  Canadian  and  one  on  the  mesa  south.  I  set  a  flag 
pole  in  center  of  the  extreme  north  monument  [Clark's  17]  and  at  the  monument 
south  of  the  Canadian  [Clark's  15] ,  which  I  found  to  be  a  circular  depression 
in  the  ground  16  feet  in  diameter,  with  slightly  higher  ground  in  center  of  same, 
partly  overgrown  with  grass  and  amole  plants  and  agreeing  in  description  and 
position  with  Mr.  Mabry 's  description,  as  it  was  in  1885,  and  with  the  copy  of 
Clark's  plat  of  1859. 

I  set  up  over  stone  in  center  of  old  monument  on  mesa  south  of  Canadian  river 
[Clark's  15].  Sight  on  signal  one  and  one-half  miles  northerly  [Clark's  17]  and 
run  north  on  course  of  old  monuments  on  resurvey  of  old  line. 

From  Clark's  monument  15  to  Clark's  monument  10  Preston  finds 
the  distance  by  eliaining  to  be  1  mile  30.25  chains,  and  Clark's  16  bears 
from  Clark's  15  N.  0°  09'  W.,  true,  from  observation  on  Polaris  at  E. 
elongation.     From  Clark's  monument  15  to  Clark'^*  \«vq.\s.x5l\!w^^\.\^  x^x. 
mile  63,70  chains,  and  the  beavmg  :^.  ^^'^  OSJ^'  ^  .,  Vcw^. 
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An  old  monniiiFiit  im  stiiU-  Hue,  h  cirrnlar  trenpli  2(1  feet  in  diameter,  1  foot 
t-ieep,  3  feet  wiile.  nith  innund  ot  gravel  in  center.  14  feet  iu  dituneter  and  3  feet 
I  ll^b ,  with  bmichee  of  ffrAsa  and  aiuule  plants  growing  i>n  Hune,  evidently  one  of 

■Clark 'g  old  monninents,  aiid  agrees  with  copy  of  Clark's  old  map  of  1850  and 
►Ifebry's  deHCription. 

C'lark'»  nionuinftnt  IT  is  thus  deseril»ed: 
I  An  old  mound  tm  state  line,  a  circular  trencli  20  feet  in  diameter,  G  inches  deep 
.ifUid  3  feet  wide,  with  mound  of  gravel  iu  center,  1,1  fw't  in  diameter  and  IJ  fi^t 
'.Wgh.with  bunches  of  grass  and  aniole  plants,  e^-idently  one  of  Clark's  old  monn- 
I  llienta,  and  agrees  in  poBition  with  copy  of  Clark's  old  map  of  1859  and  Mabry'e 
'iieacription. 

'     At  a  point  39  miles   00  rhnins  N.  0"  09'  W.,  true,  from   Clark's 
'monument  Ifi,  Preston  finds: 

t  A  sandstone  0  X  8  X  D  ini-hes  aboye  ground,  marked  "  SIT  "  on  east,  '■  NM  "  rm 
nreet,  and  "  1885  "  on  top,  bearing  east  811  links  distant,  situate  on  fence  line. 
L  Uabry  deiwribeB  finding  tntces  of  one  of  Clark's  motinments  in  1>*8S  at  abunt 
S&de  point,  which  is  mime  <U)  chains  snnth  of  the  Tnunjieros  arroyo.  or  Major  Longs 
IjDreek.  and  which  monument  he  had  United  Stat**  Deputy  Surveyor  tinrnh  tie 
Mbi  to  tlie  Range  line.  Unrub  gives  tie  as  39  chains  south.  SSAH  chains  east  of  the 
kcoTDerto  sections  I'3-I3,  on  line  Rs,  as-tT  E.  in  T,  20  N.  Mabry  does  not  men- 
'j&an  setting  this  stone,  but  either  he  or  Unruh  evidently  set  it  here  in  the  old 

Sionnd  to  preserve  the  position  of  same.    All  trace  of  the  old  Clark  ntonnment  is 

obliteratwi.    •    •    • 

He  continues: 

I  am  now  satisfied  with  the  identity  of  this  stone  on  state  line  as  lieing  the  posi- 
tion of  one  of  Clark's  old  monuments  as  described  by  Mabry. 

This  monument  [Clark's  ~0]  is  3G  miles  78.30  chains  north  of  the  last  old  monu- 
ment [Clark's  17]  on  north  bank  of  the  Canadian,  and  the  falling  is  86  links  west 
or  1  minute  in  course.  Hence,  true  conrse  from  Canadian  monument  to  Tram- 
peros  monument  [Clark's  20]  is  N.  0  os  W, 

I  set  over  stone  in  mimument  in  longitude  103'  02  W.  and  latitude  3-i~  ."JT'  N. 
and  correct  course  to  N.  0'  OS'  W..  and  continue  on  state  line  over  aand  hills  in 
Tramiieros  Imttom  or  valley. 

In  1RS3  W.  S.  Mabry,  then  county  surveyor  for  Dallam.  Hartley,  and  Oldham 
counties.  Tes.,  proceeded  to  re-trace  the  north  and  west  boundary  of  the  State  of 
Texas,  and  began  said  survey  from  the  northwest  corner  of  the  State,  and  tied 
in  to  the  Smith  and  Ohaney  monument  at  southwest  comer  of  Oklahoma,  as  per 
following  copy  of  his  field  notes: 

"March  31st,  1S82,  begin  at  northwest  comer  of  Texas,  which  is  a  large  mound 
of  earth  with  circular  trench  and  a  cedar  post  13  inches  sijuare  6  feet  high, 
marked  'T  L  3(i  30'  a]859'  on  one  side,  and  on  the  opiwsite  side  marked 
'N.  M.  L.  103'  nl8.'i9.''  Same  being  the  northwest  comer  of  the  Panhandle  of 
Texas." 

Thence  east,  crossing  a  drain  at  3.4-13  varas.  to  mound  and  three  jiifc*.  the 
northeast  corner  of  league  No.  1,  Thence  north  Tft'  30'  E..  TO:t  varas.  to  large 
stone  monument  marked  "  C.  M.  10:r-:i«°  :W  &  1881." 

•Erldcnrly  thi"  mean?  Ttoiftal  I,lMiWdi>i'-«-  af  rL"°o1  1850  and  S[-v^]  M|oiti.-ol  L[onKltude] 
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As  the  vara  nsed  in  Texas  is  taken  to  be  SS^  inches  long,  or  4.21  links,  this  tie 
gives  a  distance  of  2  miles  14.05  chains  east  and  5.39  chains  north  as  the  distance 
between  northwest  comer  of  XIT  fence  and  the  sonthwest  comer  of  Oklahoma. 

I  made  total  distance  2  miles  14.65  chains  east  and  5.47  chains  north,  as  pre- 
viously described  in  these  notes. 

I  made  search  for  evidence  of  old  comers,  but  there  were  none,  other  than  at 
the  XIT  fence  comer,  where  the  ground  is  bare  and  hard  over  a  circular  area 
of  some  20  feet  in  diameter,  but  whether  from  an  old  mound  of  earth  or  simply 
from  cattle  tramping  around  the  fence  inside  and  out  of  the  pasture  I  was  unable 
to  determine.  However,  this  fence  comer  is  but  one-half  minute  of  course  west 
of  a  line  running  N.  0  08  W.  from  the  Canadian  through  the  Tramparas 
[sic]  monument;  that  is,  course  from  Tramjiaras  monument  to  fence  comer  is 
N.  0"  08'  30"  W.,  a  distance  of  37  miles  42.35  chains. 

At  this  northwest  comer  of  the  XIT  pasture  fence  I  remove  wire  fencing,  dig 
up  the  comer  jwst,  which  I  find  set  18  inches  in  the  ground,  and  set  on  top  of 
the  rotted  stump  of  an  old  cedar  post.  Excavating  carefully  around  this  old 
stub,  I  find  the  bottom  of  it  at  26  inches  below  surface  of  ground,  and  remove  a 
segment  of  the  old  post  8  inches  in  diameter  and  8  inches  long,  greatly  decayed 
and  reduced  almost  to  a  dr>'  pulpy  ash.  The  dark  mould  and  pieces  of  decayed 
cedar  indicated  that  the  original  post  was  about  10  X  12  inches  in  diameter  at 
bottom. 

This  old  cedar  i)ost  could  easily  have  been  in  the  ground  more  than  the  eighteen 
years  since  1882,  and  very  likely  for  ten  years  longer. 

This  point  being  almost  on  true  alinement  with  the  old  Clark  monuments  found 
37  miles  and  75  miles  south,  agreeing  ver>'  closely  with  Mr.  Mabry's  tie  of  1882, 
and  within  150  links  of  the  proper  x)osition  east  of  the  Johnson  monument,  as 
determined  in  1858  and  1859,  therefore 

I  set  a  sandstone  60  X  12  X  10  inches  36  inches  in  the  ground  for  the  north- 

west  comer  of  the  State  of  Texas,  marked     ^i;  ^  '  \y^'   on  east;  *'N.  M.,"  on 

Texas,  ' 

west:  '•  1859,"  on  south,  and  "  1900,"  on  north  fa<;es. 

I  dig  two  pits  36  X  36  X  12  inches  south  and  east  of  comer,  12  feet  distant,  so  as 
not  to  deface  the  surface  of  the  jwssible  old  circular  trench  and  mound,  and  raise 
mound  of  earth  and  stone  5  feet  base  2|  feet  high  southeast  of  comer. 

From  this  comer  the  south  and  highest  peak  of  the  Rabbit  Ears  l)ears  N. 
78"  53  W. 

In  the  retracement  of  a  portion  of  the  boundary  line  and  the  establishment  of 
the  northwest  comer  of  Texas  I  have  endeavored  to  carry  out  my  "  Special  Instruc- 
tions "  to  establish  said  northwest  comer  '*  by  running  west  on  the  north  boundary 
and  north  on  the  west  boundary  of  Texas." 

As  I  was  unable  to  obtain  an  original  copy  of  John  H.  Clark's  report  of  his  sur- 
vey of  1858-1859,  I  obtained  what  information  I  could  from  private  sources  and 
then  succeeded  in  verifying  such  information  by  actual  explorations  and  surveys 
on  the  ground. 

However,  there  are  three  sources  of  information  on  record  in  the  Department 
in  Washington  or  at  Austin,  Tex.,  which  should  verify  my  retracement  of  the 
Texas  boundary,  but  these  records  I  had  neither  the  time  nor  the  expense  allow- 
ance necessary  to  obtain,  viz: 

Fir«^— The  report  of  United  States  Commissioner  John  H.  Clark  on  his  survey 
of  the  Texas  boundary  in  1858-59,  and  probably  entitled  **  History  of  the  one  hun- 
dred and  third  meridian." 

Second.— Field  notes  of  the  survey  of  Exterior  or  of  the  subdivision  lines  of  T. 
20  N.  of  R.  36  E.,  by  Unrah  (or  Unrah  and  Davift^ ,  \^«^. 


ITORTHWEST    BOUNDAET    OF    TEXASi 

■  J7i  ird. — Plot  and  eatiniateH  of  conflict  of '  ■  CitpiUil  leagiie» ' '  with  the  Tejtiis  State 
itone,  by  W.  S.  Mabry,  1885,  filed  at  Aaetin,  Tex. 

•  Lbvi  S.  Prkbton. 

Vniird  SlateH  livpixly  Surrryiir. 

■  Such  is  the  Htory  of  the  uorthwest  buimdary  of  Texas  as  t-oM  by 
Preston.  The  field  notes  of  the  sm-vey  by  Uiinih  in  1880  (not  1885, 
as  I'l-eston  vriteti)  I  have  uxamiued,  but  find  theitiiD  nothing  1>earing 
on  the  Texas  boundary.     The  records  at  Austin.  Tex..  1  have  uot 


Discirssiox. 

BOUt — ARY  ON  THE  ONE  HUNDREDTH  MERIDIAN. 
THE    L.VW. 


1 


,  Th*>  eiifit  bouudiiry  of  tUt>  pauhnndle  of  Texas  is  tstablished  by  law 
■to  1h»  that  part  of  the  one  hundredth  meridian,  of  west  longitude  f  i-oui 
Greenwich,  included  lietween  Red  River  and  the  parallel  of  311°  30'. 
The  earliest  reference  to  any  part  of  the  one  hundredth  meridian  as 
a  boundary  was  vasAo  in  1821.  In  the  treaty  between  Spain  and  the 
United  States  of  FeVtruary  19  of  that  year,  the  boundary  between  the 
United  States  and  the  Spanish  possessions  was  defined,  in  part,  as 
beginning  at  the  mouth  of  the  Sabine  River  and  continuing  along  the 
WfSlei'U  biink  of  thiit  river  to  the  thirty -sorond  parallel;  "thence  bya 
line  due  north  to  the  degree  of  latitude  where  it  strikes  the  Rio  Roxo 
of  Natchitoches,  or  Red  River;  then  following  the  course  of  the  Rio 
Roxo  westward  to  the  degree  of  longitude  100°  west  from  London  and 
23°  from  Washington;  then  crossing  the  said  Red  River  and  running 
thence  by  a  line  due  north  to  the  River  Arkansas,"  etc. 

In  1850  Texas  agreed  that  the  northeast  comer  of  the  panhandle 
should  be  at  the  intersection  of  the  parallel  of  3(i°  30'  and  the  one 
hundreth  meridian  west  of  Greenwich." 

In  1858  provision  was  made  for  running  and  marking  the  bounda- 
ries between  the  United  States  and  Texas,  That  jict  defined  tlie  east 
boundary  of  the  panhandle  as  "  beginning  at  the  point  where  the  one 
hundredth  degree  of  longitude  west  from  GreeuwicU  crosses  Red 
River  and  running  thence  north  to  the  point  where  said  one  hundre<.lth 
degreeof  longitude  intersects  the  parallel  of  36°  30' north  latitude,"  etc. 

Much  is  the  line  on  paper.  In  1859  the  line  was  surveyed  and 
marked  on  the  ground.  How  well  the  surveying  was  done  and  how 
nearly  these  marks  conform  to  the  language  of  the  law  we  shall  now 
consider. 

ORIGINAL  SURVEYS. 

Messrs.  A.  II.  Jones  and  H.  >I.  C.  Brown  were  contract  surveyors 
employed  by  the  Indian  Office  just  prior  to  the  civil  war  to  survey  the 
boundaries  of  certain  ln»\\an  \ands.     They  entered  into  a  contract 
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with  the  Indian  Office  for  this  purpose  late  in  1857.  On  November  3, 
1857,  Daniel  G.  Major  was  appointed  astronomer  for  the  Indian 
boundary  surveys.  In  the  spring  of  1859  Jones  and  Brown  started 
from  a  monument,  which  still  exists  on  the  north  bank  of  Red  River 
and  which,  according  to  moon  culmination  observations  made  by 
Major  in  January,  February,  and  March,  1859,  is  on  the  one  hun- 
dredth meridian  of  west  longitude  from  Greenwich.  From  this  point 
they  surveyed  northward,  setting  monuments  at  every  mile.  The 
whole  distance  from  Red  River  to  the  northeast  corner  of  the  pan- 
handle is  133  miles.  Of  this  distance,  starting  at  the  south  end, 
Jones  and  Brown  surveyed  and  marked  about  110  miles.  Their  line 
ended  at  109  miles,  56  chains,  54  links  from  the  starting  point  on  Red 
River.  Their  ** terminating  monument"  was  set  about  19  miles 
north  of  the  Canadian  River.  The  remaining  23  miles  was  surveyed 
by  Clark  in  June  the  following  year.  Clark  arrived  June  8,  1860,  at 
the  point  where  Jones  and  Brown's  line  crosses  the  Canadian  River. 
He  first  followed  their  line  northward  ^9  miles  to  its  end  and  then 
prolonged  it  23  miles  further,  to  its  intersection  with  the  parallel  of 
36°  30',  i.  e.,  to  the  northeast  corner  of  the  panhandle.  In  tliis  stretch 
he  erected  four  monuments.  This  count  includes  the  one  at  the  end, 
marking  the  northeast  corner  of  the  panhandle.  In  going  over  that 
part  of  the  Jones  and  Brown  line  north  of  the  Canadian,  19  miles, 
Clark  found  that  many  of  the  mounds  set  the  previous  year  had  been 
destroyed.  Rains  had  washed  away  some  of  those  located  in  hollows 
and  buffaloes  had  destroyed  others. 

As  a  check  on  the  longitude  of  the  northeast  corner  Clark  prolonged 
his  extension  of  the  Jones  and  Brown  line  alx)iit  35  miles  farther 
north,  to  the  south  boundary  of  Kansas.  He  intersected  that  line 
about  1,700  feet  oast  of  the  one  hundredth  meridian  as  determined 
by  himself  when  employed  in  the  Johnstfin  party  of  1857. 

SUBSEQUENT  SURVEYS. 

Since  the  original  surveys  of  this  line  all  the  lands  adjoining  it  on 
the  east  have  been  surveyed  and  subdivided.  In  1873  Mr.  C.  L. 
Du  Bois,  now  of  the  General  Land  OflBice,  surveyed  six  townships 
adjoining  this  boundary  at  its  south  end.  In  the  stretch  of  36  miles 
covered  by  Du  Bois's  survey  the  one  hundredth  meridian,  as  laid  down 
by  Jones  and  Brown,  is  found  to  bear  generally  about  half  a  degree 
east  of  north.  This  fact  rests  on  solar  compass  observations.  Sub- 
sequent surveys  farther  north  show  continuance  of  the  same  thing 
for  some  70  or  80  miles,  after  which  this  deflection  largely  disappears 
and  the  line  runs  north.  The  Land  Office  meridians  agree  as  to  this. 
These  meridians  were  laid  down  independently  of  the  Jones  and  Brown 
line,  and  they  converge  toward  it  much  more  than  the  true  convergence. 

Prof.  H.  S.  Pritchett,  now  president  of  the  Massachusetts  Institute 
of  Technology,  determined,  telegraphically,  th^  lo\i^\^3Afe<^^^3^^  '^<5>xsJs^ 
end  of  this  line  on  June  14,  15,  and  ^0,  \%^^.    \w>;X\fe  \asasss2^^^^^^ 
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■County  case.  United  States  ventuti  Texas,  Prituhett  was  omjiloywl  by 
Texas  to  detarinme  as  accurately  as  possiMe  the  longitude  of  the 
SDOuument  on  the  north  bank  of  Red  River,  sot  in  IBSU  to  mark  the 
■<mfi  hnndreth  meridian.  This  he  did,  and  found  its  longitude  to  be 
300°  00'45"  .71  west  of  Greenwich  or  3,7!)7.:j  feet  west  of  the  one  huu- 
iiiredth  meridian. 

FUTURE  SURVEYS. 

At  its  last  session,  Congress  passed  an  net.  approved  January  16, 
■JBOl,  directing  the  Secretary  of  the  Interior  "to  cause  to  be  est«b- 
jtehed  and  fixed  the  intersection  of  the  true  one  handredth  meridian 
^th  lied  River  •  *  *  by  the  most  accurat*"  and  aeientific  mctli- 
:Od8,  and  at  said  intersectinu  canse  a  suitable  monument  to  I)e  erected 
fia  the  ground." " 

CONCLUSION, 

p  1.  The  northeast  coruur  of  the  panhandle  of  Texas  is  fixed  by  hiw 
pt  thtf  mtersection  of  the  parallel  of  36°  ltd'  and  the  one  bundi*edth 
meridian  west  of  Greenwich. 

f  2.  This  point  was  lacate<i  liy  Clarlc,  in  June,  1860,  and  a  monn- 
Snent  was  ereirted  to  mark  it. 

3.  Congress  eonfirratMi  &,^rtn^^^k,*a  survey  in  1891,  such  con- 
firmation including  his  imfl^SH^b^iortheaHt  corner  of  Texas. 

4.  Subsequent  surveys,  lll|Q|HHm||RBive,  make  it  probaltle  that 
the  said  Clark  monument  was  established  a  little  to  the  west — say 
1,000  feet  more  or  less — of  tlie  one  hundredth  meridian, 

5.  Tlio  monument  on  tlie  north  bank  of  Red  River,  set  by  Major  in 
1859,  lo  mark  the  eastern  boiindary  of  Texas  at  that  point,  is  3,797 
feet  west  of  the  one  hundredth  meridian. 

0.  By  subsequenl  public  land  surveys,  approved  by  the  General 
Land  Office,  said  monument  on  Reil  River  has  been  accepted  as  mark- 
ing the  Texas  Imundary  line  at  that  point. 

7,  Those  bouudai'y  monuments,  which  are  northward  from  tills  one 
and  which  were  set  by  Jones  and  Brown  in  1869,  have  been  accepted 
in  tlie  public  land  surveys  as  boundary  mouumcnts  of  Texas. 

8.  Said  monuments  were,  by  order  of  the  Secretary  of  the  Interior, 
accepted  by  Clark  in  IfCO  as  marking  the  east  boundaiy  of  the  pan- 
handle. 

0.  Said  monuments  are  a('cept«d  by  local  residents  as  the  boundary 
monuments  between  Texas  and  Oklahoma. 

10.  So  far  as  I  know,  Te.'cas  has  never  accepttnl  or  disputed  these 
monuments, 

11.  To  conform  to  these  conclusions  the  boundary  should,  until 
better  information  is  available,  bo  drawn  on  maps  as  follows: 

The  northeast  corner  of  the  panhandle  should  be  located  on  the 
parallel  of  3G°  30'  and  alwut  1,000  feet  west  of  the  one  hundredth 
meridian;  thence  a  line  should  Ix"  drawn  directly  south,  parallel  to 

'  StatnleH  Ill■Ul.^l^^f ,  \u\.-XX.X.\,  v"'»- 
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the  one  hundredth  meridian,  to  a  point  about  50  miles  south  of  the 
starting  point;  thence  a  line  (about  80  miles  long)  should  be  drawn 
southward  to  Red  River,  intersecting  it  at  a  point  3,800  feet  west  of 
the  one  hundredth  meridian. 

BOUNDARY  ON  THE  ONE  HUNDRED  AND  THIRD  MERIDIAN. 

THE  LAW. 

On  September  9,  1850,  an  act  of  Congress  was  approved,  by  which 
the  one  hundred  and  third  degree  of  west  longitude  from  Greenwich 
was  fixed  as  the  western  boundary  of  the  panhandle  of  Texas.  This 
is  the  original  act  creating  the  boundary. 

Another  act  of  Congress,  appmved  June  8,  1858,  provided  for  sur- 
veying and  marking  the  line,  which  is  310  miles  long.  Pursuant  to 
this  act  180  miles,  or  about  58  per  cent  of  the  line,  was  surveyed  and 
marked  by  monuments  in  1859. 

By  the  sundry  civil  act  of  March  3,  1891,  said  survey  of  the  bound- 
ary on  the  one  hundred  and  third  meridian  was  confirmed  by  the 
United  States.  The  act  declares  that  '*the  boundary  line  between 
said  public  land  strip  and  Texas,  and  between  Texas  and  New  Mexico, 
established  under  the  act  of  June  5,  1858,  is  hereby  confirmed. 

It  does  not  appear  that  Texas  has  ever  confirmed  or  disputed  the 
line  thus  established,  surveyed,  marked,  and  confirmed. 

ORIGINAL  SURVEY. 

The  original  survey  was  made  by  John  II.  Clark,  United  States 
commissioner  and  surveyor,  in  1859.  The  Texan  commissioner,  Mr. 
Scurry,  accompanied  him  during  a  part  of  the  work. 

The  longitude  of  the  soutli  end  of  the  line,  where  it  meets  the 
thirty-second  parallel,  was  determined  as  follows:  The  station  P>on- 
tera,  of  the  Mexican  boundary  survey,  near  El  Paso,  was  accepted 
and  its  longitude  was  transferred  by  triangulation  and  chaining  about 
12  miles  northward  to  a  point  on  tlie  tliirty-second  parallel.  The  party 
then  chained  eastward  211  miles  along  that  parallel  to  its  calculated 
intersection  with  the  one  lumdred  and  third  meridian.  Here  they 
set  a  monunK^nt,  from  which  they  ran  northward  for  24  miles,  erecting 
three  monuments,  or  mounds,  on  the  one  hundred  and  third  meridian 
north  of  tlie  corner. 

Clark  then  left  the  line,  from  lack  of  water,  and  went  to  its  north- 
ern end,  the  northwest  corner  of  the  panhandle.  The  longitude  of 
this  corner  he  determined  by  transfer  from  the  Kanj^ias  boundary. 
The  Kansas  boundary  here  i*eferred  to,  it  will  be  remembered,  is  the 
thirty-seventh  parallel  of  north  latitude,  being  about  .'34.V  miles  north 
of  the  corner  he  was  to  esta^blish.  Clark  was  the  astronomer  in  John- 
ston's party,  wliich  two  years  before  had  set  tlie  so-called  Johnston 
monument  to  mark  the  one.hundred  andilv\TdT£vsiT\!Wa.TL.    ^Y^'aXxsvsjrw^- 


HOBTHWEST    BOUNDARY    OF   TEXAS. 

'ment  had  bwn  eniptcxl  at  a  point  ilt>t«riiii)ied  by  (;hfliniu{f  westward 
ifpoiii  the  western  Imuntlary  of  MiiwoiiH  471  milm,  the  ralculatod  dia- 
tihinco  of  the  one  htiiiiilred  and  thini  iperidian  from  the  western  boiind- 
'Biy  of  Missouri  aloug  llie  thirty-seveiilh  parallel.  Aa  a  (.-heok:  on  tht« 
llong  line  uieaRuretl  by  cbHinm)r,  moon  eulmination  observations  were 
■it  once  made  liy  Clark  near  the  one  hundred  and  thinl  meridian. 
^These  observations  indicated  that  the  Johnston  moiinnient  was  about 
f%i  miles  west  of  the  one  hundred  and  thiid  meridian. 
'-  The  results  derived  from  Ihe  nHtronomical  observations  were 
■IKccpted  as  being  more  aceiirat*  than  tiiose  derived  from  chaining, 
^d  accordingly  Captain  Miw^nnib  was  instniirted  to  set  a  new  monu- 
inieiit  on  the  thirty-seventh  parallel,  11,582  feet  east  of  the  Johnston 
IDonument,  to  mark  the  southwest  eornei-  of  Kansas  at  the  iiit^-rsec- 
iMon  of  the  thirty-seventh  parallel  and  the  one  hundred  and  third 
meridian.  I*iirsuant  to  instnielions,  Cnpt-ain  Maewmb  did,  in  Novem- 
iiwr,  IRS'J,  ereet  such  monument  on  the  thirty-seventh  parallel  to  the 
■j^Hstward  of  the  Johnston  monument.  Macomb's  monument  was  set  in 
iHovember,  1859.  The  transfer  of  longitude  from  the  thirty-seventh 
;^rallel  of  latitude  south  to  36"  30'  on  the  one  hundred  and  third 
'meridian  was  made  by  Clark's  party  in  September,  185ft.  This  was 
before  the  ereetion  <tf  the  Ma«omb  monnment  and  after  the  erection 
of  the  Johnston  monument,  the  longitude  of  which  Chirk  had  himself, 
by  aMtronimiionl  ohRerviitions,  ilelermined  to  be  103'  02'  ^2.7".  It 
ha«  been  supposed,  or  rather  assumed,  that  Clark  set  the  northwest 
corner  post  of  Texas  due  south  of  the  Johnston  monument,  and  thus 
in  longitude  103"  02'  22.7"  instead  of  in  longitude  103°.  Such  iissump- 
tion  appeai-s  to  be  purely  gratuitous.  In  the  absence  of  all  evidence 
and  all  probability  to  the  contrary,  we  are  not  wananted  in  assuming 
that  he  did  not  use  his  adopted  astronomical  result. 

Clark  did  not  transfer  the  longitude  of  the  Johnston  monument. 
What  he  says  is  that  "tlie  surveying  party  was  sent  over  to  the  Kan- 
sas boundary,  and  taking  up  the  one  hundred  and  thiid  meridian  as 
fhfii  fslahllsked  transferred  it,"  etc.  He  did  not  take  up  the  John- 
ston monument  as  then  establi8he<l,  but  the  one  hundi-ed  and  third 
meridian  as  then  established  and  which  he  hud  himself  uearlj'  two 
yeare  previously  determined  to  be  2'  22.7  "  (equal,  by  his  calculation, 
to  11,582  feet)  east  of  the  Johnston  monument.  This  establishment 
of  the  one  hundred  and  third  meridian  had  been  adoi>ted  by  the  United 
States  engineers,  and  onlei's  were  issued  to  Macomb  to  set  a  new 
monument  to  mark  it — a  monument  to  take  the  place  of  the  Johnston 
monument. 

Clark  did  more.  To  test  the  accuracy  of  the  transfer  of  longitude 
for  this  important  corner,  he  established  his  camp  on  Rabbit  Ear 
Civek,  near  the  corner,  and  there,  on  seven  nights  in  August,  1859, 
he  ol>served  transits  of  the  moon  and  of  stare.  Thus  the  data  was 
ol^faiued  for  an  indei>eudeut  check  on  the  longitude.     Of  these  obser- 
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vationSy  however,  no  use  has  been  made.  In  the  hurried  closing  of 
his  work  he  reported  that  they  were  not  essential  for  constructing  the 
maps,  and  were  therefore  not  worked  up.  He  adds:  "They  can  be 
computed  hereafter  if  desirable." 

I  have  examined  these  observations  with  a  view  to  computing  the 
longitude  which  Clark  thought  might  "be  computed  hereafter  if 
desirable."  The  original  record  has  not  been  found,  and  the  only 
material  available  is  that  printed  in  1882  in  the  Clark  report*  (pp. 
252-261).  The  copy  from  which  the  printer  set  up  these  pages  is  said 
to  have  been  Clark's  original  record,  which,  I  am  informed,  was  sent  to 
the  Public  Printer  and  never  returned.  In  the  absence  of  that  record, 
and  in  the  absence  of  information  as  to  the  azimuth  and  collimation 
corrections,  and  also  in  view  of  the  weakness  of  any  determination 
by  the  moon  culmination  method,  it  was  not  deemed  worth  while  to 
work  up  these  observations. 

The  astronomical  station  where  these  observations  were  made  lies 
to  the  northwest  of  the  northwest  corner  of  Texas,  about  8  miles  dis- 
tant. The  connection  between  these  stations  was  made  on  August  8, 
12,  and  17,  1850,  and  the  result  was  as  follows: 

Clark's  monument  at  the  northwest  corner  of  Texas  bears  from  his 
astronomical  station  on  Rabbit  Ear  Creek  east  37°  53'  south,  distant 
7  miles  and  5,252  feet.^ 

From  the  northwest  corner  of  Texas  the  line  was  run  south  for  156 
miles,  the  meridian  being  traced  with  a  large  theodolite,  and  the  dis- 
tances measured  and  checked  by  latitude  observations.  The  longi- 
tude, however,  depends  wholly  on  the  northwest  corner. 

SUBSEQUENT  SURVEYS. 

A  i)art  of  the  boundary  surveyed  and  marked  by  Clark  in  1859 
along  the  one  hundred  and  third  meridian  has  been  twice  retraced. 
The  part  so  retraced,  about  76  miles  long,  lies  between  the  Canadian 
River  and  the  northwest  corner.  The  first  retracing  was  mside  by 
W.  S.  Mabry,  count}'  surv^eyor  of  Dallam,  Hartley,  and  Oldham  coun- 
ties, Tex.,  in  1882-1885.  The  records  of  this -survey,  which  I  have 
not  seen,  are  said  to  be  in  Austin,  Tex.  The  second  retracing  was  by 
Levi  S.  Pixiston,  United  States  deputy  surveyor,  in  1900.  This  survey 
indicates  an  error  of  azimuth  of  about  8'  in  the  onginal  survey,  by 
which  its  direction  was  made  N.  0°  8'  W.  In  these  two  surveys  four 
of  Clark's  monuments  were  identified,  three  certainly,  and  one  doubt- 
fully. Those  certainly  identified  are  near  the  Canadian,  being  15,  16, 
and  17  of  Clark.     The  doubtful  one  is  No.  24  of  Clark. 

Monuments  15  and  16  were  also  identified  by  Taylor  and  Fuss  in 
1883.  None  of  the  surveys  by  Mabry,  or  by  Taylor  and  Fuss,  or  by 
Preston,  add  any  information  as  to  the  longitude  of  this  line.     Mabry, 


•  Sen.  Ex.  Doc.  70,  Forty-sevonth  Cong.,  1st  seas.  ^  Same,  pp.  8G-88. 
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[in  or  about  IS83,  set  a  pout  to  mark  th«  nurbhwuBt  eonier  of  Texas. 
Jlight^^ii  years  later,  in  1300,  Preston  dug  up  tliis  post  and  found 
I  below  it  tlie  rottud  stutnp  of  an  old  cedar  iiost,  which  ho  deemed  oldor 
than  Mahry's  post. 

In  1874,  fifteen  years  aftei"  Clark's  monument  at  the  northwest  eor- 
/nerwas  built,  it  was  searched  for  by  John  J.  Major,  who,  failinfr  l« 
'■flnd  it,  reestablished  it,  or  ratht-r  set  a  new  one.  In  such  reestablish- 
►  ment  Major  made  the  mistake  of  settinn  it  due  south  of  the  erroneous 
Johnston  monument.  Major,  though  aware  of  the  erroneous  location 
.  of  the  Johnston  monument,  quite  overlooked  this  fact  till  after  his 
,  work  was  completed  and  he  had  returned  to  Washington,     Such  is 

I  the  statement  that  I  have  derived  from  conversations  with  present 
employees  of  the  Land  Office,  a  statement  corroborated  Ity  Major's 
map.  Both  John  J.  Major  and  his  brother  Daniel  G.  Major  dieii 
several  years  ago  within  a  few  days  one  of  the  other.  Any  informa- 
tion derivable  from  them  is,  therefore,  not  available.  His  bijundary 
monument  haa  disappeared;  at  least  I  so  infer,  as  I  find  no  mention 
of  it  in  any  sul>Bequent  record. 

In  1S81  Richard  O,  Chaney,  by  independent  a.'jironomical  observa- 
tions, determined  the  intersection  of  the  one  hundred  and  third 
^meridian  and  parallel  of  ^5°  30'  and  set  a  new  monument  to  mark  the 
iflonth  end  of  the  Cimarron  meridian  and  the  point  declared  by  the 
■  law  to  be  the  northwoht  corner  of  Texa.'*.  Having  built  the  monu- 
ment, he  made  search  for  the  "  east  boundaiy  of  the  Government  .sur- 
veys governed  by  the  New  Mexico  meridian."  His  search  was  made 
over  the  region  where  Clark  and  Major  h;id  pi-eviously  bnilt  monn- 
ments,  yet  he  mjikes  no  mention  of  them  aiid  evidently  did  not  find 
them. 

Again,  in  1!KK>,  Preston  carefully  went  over  the  ground  in  the 
vicinity  of  the  Clark  and  Chaney  monuments.  He  found  the  enrner 
now  locally  i-ecognize<l  jis  the  northwest  coniei-  of  Texas  near  or  at 
the  jwint  where  Clark's  monument  should  Ik",  and  he  also  found 
Chaney's  corner.  They  differ  in  longitutle  by  moiv  than  2  miles. 
The  Clark  corner  is,  according  to  Clark,  in  longitude  103^,  The 
Chaney  corner  is,  aecoiyiing  to  Chaney,  in  longitude  103",  One  of 
them  is  surely  wrong  and  pi-obably  both  are,  and  yet  Clark's  monn- 
nieiit,  conlirnied  by  Congii'ss,  i.s  the  de  facto  corner.  Clark's  deter- 
ininiitiou  was  a  fniily  iioml  one  by  a  weak  niethoil;  Cliauey's  a  weak 
detenninatiiin  by  a  strong  method,  and  the  need  of  a  new  and  strong 
longitude  ilctermination  in  this  vicinity  is  obvious.  The  relations  of 
the  various  monnnients  here  discussed  are  shown  in  the  aeeonipany- 
iug  diagram  (tig.  5). 

FUTUKK    SURVEYS, 

In  viewi.f  the  foregoing  it  is  obvious  that  our  knowledge  of  the  loca- 
tion of  the  ivcsi  hnundaryol'Ihep;inliiiiidleis\-eryii(ipfrfectaiidiinsiit- 
isfncloiy,  and   Ihat,  in  consoi.i\\euw,  \.«vo'^\'a\i\\\>L  ftvwveys  and  maps 
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should  be  made  of  a  strip  of  country  several  miles  wide  along  the  one 
hundred  and  third  meridian  l^etween  the  parallels  of  35°  and  37°. 


JrSUSHSL 


^fohn^ton /eS? 


^^4beem6Ab^.jeS9 


^^S9^/^  'A'feros 


^M^formM 


^ 


T  pmsturm  corner  BBl 
•dark  Av^.e59 


I 


I 

I 
I 


FlO.  &.~I>iagram  Hhowing  relations  of  the  JoboHton,  Ma<.*omb,  Major,  Clark«  and  Cbaney 

monnmentn. 

m.    ch. 
JobnAton  to  Macomb,  toate  Maromh,  IHTjO,  11,.V2  feet  =2    15.39 
Jobnston  to  Macomb,  U'stc  DarlinK.   IMtH,   <).7si  fef't^l    68.0) 
Johnston  to  Mac^omb,  t('Ht4^  Major,       1874,   H.:{r2foet  ^l    «2 
Johnston  to  Ma<()mb,  tcwtePicston,   iwm,   9,778  fwt^l    «8. 15 


Adopt 1    68.15 


lUcomb  to  C'imarif)n  moriclian,  teste  Chancy,  1881, 12,8£*  fHet-2   H4.38 
Macomb  to  Cimarron  meridian,  ti^ste  Preston,  19()U,  16,458  feet»H   (O.  ^ 

cb. 

Chaney  to  XIT  pastnre  corner,  te«t<»  Mabry,    1885,  11,487  foet-v»    U.ve»wA%,'«k^ 
Chaney  to  XIT  pasture  corm^r,  teste  Preston,  WW,  UJKI  l*a»aX=**  VV.«*%.xA^.<"v  *$». 

Bull  194—02 4 


'flUU'riiwiL'bi'  ^swwXkT-  tft"  Texas, 

'i'ha  IJenver,  Texas  ami  Fori  Worth  Knilroad  passes  near  ihf  iiorth- 
r  of  Texas.  The  MtAtion  Texline  is  near  the  corner.  An 
P^trouomieal  station  shonlJ  ))o  established  here  and  iin  aeeurate  deter- 
I  minution  made  of  its  latitude  and  loDgilude.  It  would  l>e  well  to  sel 
P^  line  of  iron  poat«  along  the  one  hundred  and  third  meridian  ns  ref- 

I'srence  marks  for  the  topographic  survey.  In  connection  with  «uch 
itopographic  survey  care  should  lie  taken  to  discover,  locate,  and 
clearly  show  on  the  map  all  monuments  and  land  eoruers.  This  doni% 
I'we  shall  have  the  data  for  i-esurveyiug  and  remarking  the  twuiidary. 

I  CONCLUSION. 

tl.  The  went  bonndary  of  llio  paolmndh-  of  Texas  is  fixed  by  law  on 
ihe  one  hundT'ed  and  third  meridian. 
2.  Of  the  '^10  miles  composing  the  line  24  miles  at  the  south  end 
,  wid  130  miles  at  the  north  end  were  surveyed  and  marked  with  nionu- 
I  mental  by  Clark  in  18dU. 

4.  Clark's  survey  has  l)eBn  confirmed  by  the  United  States. 
I      5.  Clark's  survey  lias  not  Ijeen  confirmed  or  disputed  by  Texas. 
I      G.  Of  Clark  e  monuments  south  of  the  Canadian  we  have  no  inform 
hmation.     It  seems  probable  that  many  or  most  of  them  are  lost. 
I     7.  Tho  boundary  along  tlie  130  miles  not  aun'eyed  or  m»rke<l  by 
nplark  is  »n  llie  one  hundred  and  third  meridian  as  it  shall  hereafter 
be  surveyed  and  coiitirnied. 

8.  As  to  the  24  miles  at  the  south  end  we  have  no  information  to 
show  that  it  is  not  on  the  true  one  hundred  and  third  meridian. 

ii.  As  to  that  part  of  the  Chvrk  line  ninning  southward  fnmi  the 
Canadian  Kiver,  about  HO  niih-s,  we  have  no  information  as  to  its  lon- 
gitude except  the  monuments  iin  the  banks  of  the  Canadiuii. 

10.  As  to  the  longitude  of  that  ]>art  of  Ilie  Clark  line  north  of  the 
CuniKlian,  we  have  no  information  except  that  depending  upon  Clia- 
uey'smonnmenl,  according  to  which  it  is  in  abotit  longitude  10;f°  Oi' \V. 

11.  ISoth  Clark's  and  Chaney'.'i  longitude  determinations  are  weak. 
1-2.  Until  anew  and  trustworthy  determination  of  the  longitude  has 

been  made  the  boundary  should  be  shown  on  tlie  one  hundred  and 
third  meridian  from  tlie  Canadian  southwanl  and  on  the  meridian  of 
103°  02'  from  the  Canadian  northward, 

13.  A  new  and  accurate  determination  of  longitude  should  l>e  made 
at  an  early  day  at  a  station  iu  or  near  Texline,  and  this  station  should 
be  connected  with  Chaney's  monument,  with  the  XIT  corner,  and 
with  Clark's  monuments  lo,  10,  and  17. 
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STRUCTURAL  DETAILS  IN  THE  GREEN  MOUNTAIN 
REGION  AND  IN  EASTERN  NEW  YORK. 


(Second  Paper.) 


Bv  T.  Nelson  Dale. 


rNTRODlTCTION. 

'  Since  the  publication  of  the  first  paper  with  the  above  title,  in  1896," 
a  few  other  details  have  been  collected  in  the  course  of  further  explora- 
tions, and  these  are  here  presented  with  the  same  intent  and  in  a  similar 
manner.* 

HORIZONTAIi  I80CL.IlSrE8. 

The  southern  part  of  the  Dorset  Mountain  mass  in  Dorset,  Vt., 
called  Mount  Eolus  by  President  Hitchcock,  but  known  locally  as 
Green  Peak,  is  a  mass  of  marble  and  calcareous  rocks  in  almost  hori- 
zontal position,  capped  by  schists,  and  it  probably  forms  the  center  of 
a  very  open  syncline.     Scarcely  half  a  mile  west  of  the  schist  cap  the 


Fio.  i.—{A)  Diagram  sketch  of  horizontal  IsM'linal  fold  in  white  marble;  old  quanr>'  seven-eighths 
mile  west  of  the  Owl's  Head,  Dorset,  Vt.    (B)  diagram  showing  the  probable  general  structure  of  (^ ) 

strike  suddenly  changes  from  N.  or  N.  15^  E.  to  N.  50^  E.,  and  u 
similar  strike  recurs  in  the  marble  across  the  vallev,  a  mile  and  a  half 
to  the  southwest.  The  folds  at  the  former  place  are  most  intricate, 
and  include  a  horizontal  isocline  45  feet  long,  as  shown  in  tig.  1.^ 

n  Sixteenth  Ann.  Rept.  U.  8.  Geol.  Survey,  Pt.  1, 1896,  pp.  M9-570. 

f>  This  pajier,  however,  does  not  include  the  structural  details  of  the  New  York  and  Vermont  slate 
belt,  which  will  tje  found  on  pp.  19&-217  of  the  Nineteenth  Ann.  Rept.,  Pt.  Ill,  1899. 
c  A  rough  diagram  of  this  appears  in  Hitchcock  and  Hager's  Geological  Report  of  Vermont,  1861. 
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Such  completely  recumlient  isoclines  are  exceptional  in  thiw  refjion, 
and  their  presence  at  this  locality  in  the  midat  of  a  gently  undulating 

Btnicturf!  M  yet  to  he  accounted  for." 

PI^NCIIKD   FOLDS.  ^1 

Headers  of  the  great  Ria8terpm''eA  of  8wl<<8  geologists  are  familiar 
with  those  effects  of  extreme  compreasion  shown  in  the  pinching;  of 
•  folds  and  in  the  tearing  off  of  their  cores  or  apiws  and  their  envelop- 
ment by  the  adjacent  rock  niass.  Some  of  the  earlier  stages  in  this 
process  are  seen  on  a  small  scale  at  the  locality  in  Dorset,  Vt..  just 
referred  to.  In  PI.  I,  B,  the  pinching  off  of  the  apex  of  the  fold  has 
just  begim. 

Sometimes  thia  constriction  occurs  lower  down  ou  the  limbs  of  the 
fold  and  results  in  the  formation  of  more  or  less  complete  circles  when 
the  beds  are  seen  in  vertical  cross  section.  Such  a  c-omplete  circle,  a 
few  inches  iu  diameter,  was  observed  by  Mr.  C  W.  Hayeks  and  the 
writer  at  a  new  quarry  in  banded  marble  opened  in  Pittiford,  Vt., 
in  litOl. 


FAULTING  IN  A  /ONE  OF  INTEN8E  FOLDING.  ^ 

i  Tangential  compression,  after  having  partly  expended  itself  in 
intense  folding,  maj'  then  result  in  Suiting.  The  o\'erthrust  which 
begins  in  the  town  of  Pitt^iford.  Vt..  itnd  extends  more  than  Hi  miles 


into  the  town  of  Claiviidou,  and  which  nas  brought  the  Lower  Cam- 
brian of  the  eastern  part  of  a  ridge  onto  the  Upper  Ordovician  of  its 
western  side,  jmsseM  through  Pine  Hill  in  Proctor  and  Bcmrdman  Hill 
in  Clarendon.  Some  of  the  characteristics  of  this  fault  have  been 
published.'' 

At  the  top  of  Itoaixlman  Hill  the  Cambrian  quartziteand  schist  come 
within  u  few  inches  of  the  I'pper  Ordovician  schist.  The  former  are 
intensely  folded,  as  shown  in  Pis.  II  and  III,  and  similar  folding  marks 
a  large  area  east  of  the  fault.  In  PI.  II  is  shown  an  overturned  syn- 
cliue  of  (|uartzite,  the  axial  plane  of  which  passed  through  the  now  dis- 
located piece  at  the  left.     In  the   inner  part  of  the  fold  the  pressure 
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has  found  relief  in  the  formation  of  secondary  folds  zigzagging  ver- 
tically across  the  major  fold  and  giving  little  idea  at  that  point  of 
the  general  character  of  the  fold.  The  axes  of  the  major  and  minor 
folds  must  originally  have  lain  at  a  considerable  angle  to  the  direction 
of  compression,  and  the  overturn  was  an  after  effect.  The  more  plas- 
tic Ordovician  graphitic  Schists  o«  the  UYider- side  of  the  thrust  are 
marked  by  the  usual  cleavage,  which,  judging  from  other  localities,  is 
probably  approximately  parallel  to  the  fault  plane."  In  fig.  2  the 
probable  relations  of  the  ledge.8  in  Pis.  II  and  III  to  one  another  and  to 
the  fault  are  shown. 

EIX>NGATION  IN  FOIiDIKG. 

Some  of  the  more  minute  evidences  of  elongation  were  referred 
to  in  the  first  paper,  but  folding  frequently  involves  more  or  less 
elongation.  Where  the  folding  is  intense  the  elongation  may  become 
apparent.  There  is  thinning  of  the  beds  along  the  limbs  of  the 
folds  and  thickening  of  them  at  their  apices.  Many  cross  sections  of 
plicated  rock,  whether  in  a  cliff  or  a  microscopic  section,  illustrate  this 
familiar  geological  principle. 

PI.  I,  A,  represents  a  specimen  of  vitreous  quartzite  taken  from  a 
locality  of  intense  and  transverse  folding,*  being  one  of  a  descending 
series  of  overturned  folds  along  the  limb  of  a  major  anticline  exposed 
in  cross  section  on  a  vertical  joint  plane.  While  the  limb  of  the  fold 
at  its  narrowest  place  measures  li  inches,  its  apex  measures  Hi  inches. 
If  the  bed  be  assumed  to  have  measured  6i  inches  prior  to  the  fold- 
ing— i.  e.,  the  average  of  the  thinnest  and  thickest  parts — there  will 
have  been  a  transfer  of  77  per  cent  of  material  from  the  limb  to  the 
apex. 

As  the  microscopic  structure  of  the  rocks  of  the  vicinity  indicates 
that  metamorphism  preceded  as  well  as  followed  the  folding,  it  may 
be  assumed  that  this  bed  was  quartzite  prior  to  the  folding.  There  is 
good  evidence  that  the  folding  took  place  under  a  full  half  mile  ,of 
other  sediments. 

The  proportions  of  the  specimen  will  be  found  repeated  on  a  gigantic 
scale  in  many  an  Alpine  section,  but  these  proportions  will,  of  course, 
vary  with  the  intensity  of  the  folding,  and  the  limbs  of  the  softer 
members  of  a  fold  may  be  so  attenuated  as  to  disappear  altogether. 

CAVE8  FORMED  BY  TENSION  AND  RUPTURE. 

AlK)ut  a  half  mile  northeast  of  the  extreme  southwest  corner  of  the 
State  of  Vermont  and  of  the  town  of  Pownal,  on  the  eastern  side  of 
the  Taconic  Range,  the  Ordovician  schists  are  fissured  in  a  direction 

a  See  Fourteenth  -Ann.  Rept,  U.  S.  Geol.  Survey,  Pt.  II,  p.  537,  fig.  56,  and  SlxteenUi  Ann.  Kept, 
U.  8.  Geol.  Survey,  Pt.  I,  p.  565,  flg.95. 

fr Sixteenth  Ann.  Rept,  U.  S.  Geol.  Survey,  Pt.  I,  pp.  553,  554,  flgs.  77,  78. 
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parallel  to  the  prevalent  transverse  jointiog  of  the  region.  These 
fi:Ssures  and  joints  strike  N,  75^-80*^  K.  and  dip  !W^.  Between  two  of 
these  a  mass  of  rock  10  feet  wide  has  ))een  faulted  down.  In  another 
the  schists,  which  are  noncalcareous  and  veined  with  quartz,  have  a 
cleavage  striking  N.  13^  E,  and  dipping  IS'^-SO'^  E,  across  a  bedding 
dipping  east  at  a  much  lower  angle.  These  foliations  have  l^een  parted 
in  a  N,  TS'-"  E.  direction,  leaving  an  irregular  fissure  from  I  to  5  feet 
wide  and  more  than  13ff  feet  deep  ucross  the  schistositv  and  the  veins 
which  lie  in  it. 

Such  a  cave  is  evidently  formed  by  tension  of  the  sc^lust  ma^s  in  the 
direction  of  the  strike,  and  is  the  result  of  some  later  movement  than 
,    that  which  produced  the  synclinoria  and  anticllnoria  of  the  region. 

SKEAB  INDICATED  BY  ANNELID  BORINGW. 

While  Cambrian  qnartzite  bowlders  with  annelid  borings  {Scoiitlivs) 
are  not  infi-e(|ucnt  in  western  Massai'husettiii  and  Veniiont,  the  places 
where  the  borings  may  be  studied  in  situ  are  few.  One  of  these  is  in 
Arlington,  Vt..  on  Roaring  Bi-ook,  which  has  cut  a  i-avine  a  thousand 
feet  deep  in  the  quartzite  of  the  western  flank  of  the  Green  Moun- 
tain I'ange,  and  then,  entering  the  Vermont  Yallev,  flows  into  the 
Batten  Kill. 

At  a  point  a  half  mile  southeast  of  East  Arlington,  on  the  eastern 
side  of  the  lirook  and  roiiil,  the  quartzite  crops  out,  tilled  with  annelid 
borings  and  dipping  about  N.  20^  W.  at  an  angle  of  10°,  the  direc- 
tion of  the  dip  being  probably  due  to  the  northerly  pitch  of  a  fold 
with  a  X.-S.  axis.  As  1>orings  made  by  annelids  in  sand  are  vertical, 
they  should  remain  vertical  to  the  bedding,  which  here  dips  10". 
This  would  give  the  twrings  an  inclination  of  10'^  from  the  vertical, 
or  80  from  the  horizontal  in  the  opposite  direction,  which  is  S.  20^ 
E..  hut  they  actually  dip  at  an  angle  of  45'='  about  S.  65^  E.  The 
amount  of  shear  has  thus  deflected  them  35°,  and  the  direction  of 
the  shear  has  also  deflected  them  45  '  farther  eastward. 

The  relation  of  deflected  annelitl  borings  to  shear  is  akin  to  that  of 
distorted  fossil  shells.  trilol>ites,  etc. 

PI-AXO-CON'VEX    I.ISIESTO>'E   CONCRETIONS. 

In  the  belt  of  little  or  no  metamorphism  which  borders  the  Hudson 
River  in  Rensselaer  County,  N.  Y.,  there  are  large  areas  of  Cambrian 
shales  containing  here  and  there  iieds  of  limestone.  In  the  town  of 
Na.ssau,  about  2  miles  southeast  of  the  village  of  that  name,  these 
shales  contain  plano-convex  disks  of  limestone  which  afford  no  evidence 
of  organic  structure  and  also  differ  in  form  from  ordinary  concretions 
and  septaria.     Fig.  3  shows  one  in  ci-oss  section.     They  measure  from 
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19  to  52  inches  in  diameter  and  about  5  inches  in  thickness  and  have 
a  slight  depression  on  the  under  side.  They  occur  in  a  bed  of  shale 
about  6  inches  thick  traversed  by  joints  filled  with  calcite,  and  are 
separated  from  the  overlying  bed  of  limestone  by  a  thin  film  of  shale. 
As  the  beds  dip  at  an  angle  of  50^,  unless  they  have  been  overturned 
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Fig.  8.— Diagnm  crow  section  of  a  plano-convex  limestone  concretion;  Nassau,  Rensselaer 
County,  N.  Y.;  size  of  concretion,  42  by  5  inches. 

they  represent  one  side  of  a  syncline,  and  the  convex  side  of  the  disks 
would  thus  be  the  under  side.  ij* 

It  is  suggested  that  they  may  have  been  formed  by  limestone  sedi- 
mentation on  an  uneven  clayey  sea  floor  and  have  received  their  circular 
form  from  concretionary  action. 

rNTERBEDDED   CRYSTAIilillTE   CAIiCITE  AND    DOIX>MITE. 

Vogt,  in  his  exhaustive  work  on  the  marbles  of  Norway,''  gives  a 
section  of  interbedded  and  slightly  plicated  calcite  and  dolomite 
marble,  and  describes  them  as  occurring  usually  in  such  association 
in  that  region.  Although  he  does  not  undertake  to  account  for  their 
origin,  he  thinks  that  the  dolomite  is  plainly  not  due  to  metasomatic 
processes. 

In  the  Vermont  marble  belt  there  is  an  extensive  deposit  of  more  or 
less  microcrystalline  yellowish  dolomite,  which  the  painstaking  local 
geologist  Wing  regarded  as  lying  between  the  Cambrian  quartzite 
and  the  Lower  Ordovician  calcite  marble.  There  are,  however,  other 
minor  beds  of  dolomite  among  the  Ordovician  marbles. 

At  the  Green  Peak  quarries,  already  referred  to,*  there  is  an  inter- 
bedding  of  the  two  rocks,  like  that  described  by  Vogt  in  Norway,  and 
they  are  also  capped  by  schist.  The  dolomite,  however,  is  quartzose 
and  so  very  fine  grained  as  to  be  properly  termed  microcrystalline, 
while  the  calcite  marble  is  much  coarser  gi-ained  (see  fig.  4).  That 
this  was  calcite  marble  was  determined  by  its  strong  effervescence 
under  dilute  hydro.chloric  acid.  Mr.  E.  T.  Allen,  chemist  of  the  Sur- 
vey, reports  it  as  '*  effervescing  strongly  in  the  cold  and  containing 
only  a  very  little  magnesium.     Not  a  dolomite."     A  chemical  analysis 

a  Norsk  marmor,  by  J.  H.  L.  Vogt:  Norges  (ieologiske  Undersogelse.  No.  2:2,  Krb^tiania,  1897,  p.  219, 
fig.  42.  This  work  contains,  on  pp.  334-364,  a  resunKi  in  German.  See  also  an  abstract  of  it  with 
several  illustrations  in  Zeilscbr.  fUr  prak.  Geol.,  Jan.,  1898,  p.  9,  and  fig.  6. 

6P.9. 
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of  the  dolomite  made  l»y  Mr.  George  Steiger  in  the  laboratory  of  the 
United  States  Geological  Survey  yielded  thewe  results: 


Chemical  anatydt  t^  iMomile  from 
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A  microscopic  section  of  the  same  rock  shows  a  granular  mass  of 
more  or  less  angular  but  not  interlocking  transparent  grains  ran^ng 
from  0.025  to  0.07  mm.  in  diameter,  without  twinning  and  rarely  with 
deav^e.  The  lincness  of  this  grain  appears  by  comparison:  The 
West  Rutland  Stutuary  ranges  from  0.07  to  0.3  mm.,  averaging  about 
0.15  mm.,  while  the  finest  Piuropean  marbles,  as  given  by  Vogt,  i-ange 
from  UAi'A  to  0.03  mm. 

This  mass  contains  sparsely  disseminated  grains  of  quartz,  and  rarely 
a  gmin  of  miiTocline  or  plagioclase  or  a  flake  of  muscovite. 

The  (juartz,  fcld.spar,  mid  muscovite  account  for  the  SiOj,  Al,Oj 
FfO,  NXO.  K,0,  mid  H,<)  of  the  analysis.  About  IK)  per  cent  of  the 
rock  is  thus  u  dolomite  in  an  extremely  fine-grained  crystalline  condi- 
tion.    A  piece  of  it  was  polished  at  the  Survey  laboratory. 

The  difference  in  the  size  of  the  grain  of  the  two  rocks  is  greater 
than  at  the  Norwegian  quarries.  As  both  beds,  calcite  and  dolomite, 
mnst  have  l)eeu  subjected  to  an  almost  identical  amount  of  pre.ssure. 
this  diffei-ence  in  grain  must  be  due  either  to  a  difference  in  the  condi- 
tion of  the  original  sediments,  which  must  account  for  similar  differ- 
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ences  oi  grain  in  a  continuous  series  of  calcite  nurble  beds,  or  to  the 
different  behavior  of  dolomite  and  caloite  under  equal  pressure.  Vogt 
points  out  that  the  greater  tendency  of  bedded  dolomite  to  complete 
its  individifitl  crystals  than  bedded  calcite  when  subjected  to  the  same 
regional  metamorphi«m  indicates  that  it  possesses  greater  power  of 
resistance  to  the  effects  of  pressure.    It  is  also  harder  than  calcite. 

In  the  section  represented  in  fig.  4  there  is  a  small  quartzose  bed 
between  the  dolomite  and  the  calcite.  This  proves  to  be  mainly  fine- 
grained dolomite,  but  with  more  quartz  grains  and  muscovite  flakes 
and  the  same  feldspars.  It  ha8  also  stringers  of  muscovite  and  lenses 
of  coarsely  crystalline  calcite  and  quartz.  This  little  bed  probably 
represents  a  brief  period  of  mingled  argillaceous  and  calcareous  sedi- 
mentation. As  shown  in  the  figure,  there  is  also  a  lens  of  dolomite  in 
one  of  the  beds  of  calcite. 

On  the  eastern  side  of  Otter  Creek  Valley,  li  miles  SSE.  of  Proctor 


and  near  the  Pine  Hill  overthrust,  the  balcite  marble  contains  angular 
fragments  of  dolomite.  In  weathering,  the  dolomite,  being  less  solti- 
ble  by  CO,,  stands  out  from  the  calcite  an  would  hard  pebbles  in  a. 
conglomerate  with  a  soluble  cement.  Thin  sections  of  this  rock  show 
the  same  differences  between  the  matrix  and  the  fragments  that  were 
described  as  exiting  between  the  interbedded  dolomite  and  calcite. 
This  is  probably  a  breccia  formed  from  alternating  beds  of  dolomite 
and  calcite,  the  calcite  having  become  coarsely  crystalline  and  the  dolo- 
mite microcrystalline  in  the  process. 

.  Do  these  alternations  of  dolomite  and  calcite  correspond  to  alterna- 
tions of  chemical  and  organic  sedimentation  or  to  a  difference  in  the 
calcium  compounds  extracted  from  the  .lea  by  different  classes  of 
organisms!" 

a  PmlewBr  Van  Hlne.  iiolwUhsUinillng  VokI'b  oplnton,  n.'Kiini'  1'  i-uwlbLe  ihm  thu  Blltmn lions  aro 
due  to  the  dolomlllialion  of  iiomi'  bwls  and  not  of  olheis. 

TblD  sections  of  plicaied  Intertwdileil  dolumtt;;  and  phyULir.  in  whkh  the  bmlx  uf  each  rc-eli  nicasnre 
about  a  millimeter  In  thlolmesa.  liave  beun  rstcntly  dpsTribed  from  the  Alps,  -See  O.  Allenspaeh. 
OQiiaiKhKffovonReriiltvllemlUlthldolumlt-QuartenKtilrlerHniPiirrlaun:  Vivneljahm. Xalurfoncb. 
Ocaella.  Zarick,  4S.  Jahrming  (I'JOO),  pp.  xn-2SJ,  There  ean  be  little  queitlou  tu  to  the  meclunlcal 
■BiHmeDtarT  origin  of  the  phyllile  bvds. 
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IJNi:8  OF  ROCK  BEDDIXQ  CROSSEN^O  FEIJ)8PAR  CKTSTAXA, 

The  frequeat  cwcurrcntre  of  albite  feldspar  in  the  rocks  of  tb«  Green 
Moiinbiin  and  Tat-onic  ranges*  has  heen  several  times  referred  to  in 
gcologiiail  papers." 

Ill  1^97  Mr.  L.  M,  Pi'indlo.  then  the  writer's  ai^sii^taiit,  while  working 
on  Mount  Anthony,  in  Bennington,  came  acroes  a  "prospwit."  about 
half  a  mile  weat  of  the  top  and  650  feet  below  it,  known  locally  as 
TihbettH  mine.  Here  the  Ordovician  Hi-hist*'  <'ontain  a  vein,  a  few  inches 
thick,  of  crystallized  albite  flaKHMat^  with  quartz,  chlorite,  and  pyrite. 


"  Thr.  fcldspiir  is  also  iri-egiiliirly  niixed  with  the  whist  over  a  width 
of  :i  feet  ov  more." 

A  specimen  of  schist  of  tlie  siinie  age  which  caps  the  marble  at 
Green  Peak,  in  I>orsot,  Vl.,  collected  by  the  writer's  assistant,  Mr.  Fred 
H.  Mortit.  in  ISit'.i,  shows  the  usual  speckling  with  albite.  The  cleav- 
age foliiition  at  the  lodge  Is  horizontal,  and  a  quartz  vein,  6  inches 
thick,  lies  in  it.  Thin  sections  made  anywhere  across  the  cleavage 
show  some  very  exceptional  features.  The  rwk  consists  mainly  of 
niusi-ovite  and  ipiartz.  with  a  little  chlorite,  a  few  tabular  octahedraof 
magnetite.  Iilack  streaks  and  dots,  jKissibly  graphitic  (although  the 


Oinilirirlu.'.  Mhv 


1  \HMtM  oI  Nciv  Y..rk  HUitP,  1 

Mi.  hy  Ehen 

tier  Emnlon^  p.  IW.    Tlie  upecime 

|,r..l«blyihc„„e,..m,.r«-,Tv.H 

in  Iho  Will 

ima  Col  lege  collecaoQ. 

J.  T..Vfoltt:  BhU.  Mi.«.  Comp.  Zo., 

Vol.  XVI.  N.^IU.  IWl. 

r...n  jrn,mI„lii«inMHS«.,liiiM. 

l>.  Ilj  l'lllll|H 

lly.  Wolll.  and  Dnle:  Mon.  U.  S.  <it- 

■.) 


BEDDING   CBOSSIlfO    FELDSPAR   CBTSTALS. 


17 


rock  itself  makes  no  black  tnarks),  limonite  utiiin  from  the  oxidation  of 
the  magnetite,  and  many  albite  feldi^piii's.  The  bedding  is  extremely 
plicated  and  about  at  right  angles  to  the  slip  cleavage.  Some  \nid»  are 
more  micaceous,  others  more  quartzose  (ace  fig.  5).  Parallel  to  the 
course  of  the  fjcdding  are  irregular  zones  of  albite  grains  without  i.Tys- 
tal  boundaries  traversed  hy  undulating  graphitic  { i)  streaks,  and  some- 
times inclosing  a  magnetite  crystal.  Where  the  grains  are  massed  the 
black  streaks  of  the  different  grains  are  parallel  to  one  another,  and 
in  some  places  to  the  black  i^treaks  in  the  micaceous  matrix,  and  also- 
to  the  plications  in  the  muscovite  folia.  The  black  streaks  are  appar- 
ently, therefore,  stratified  material.     Usually,  however,  these  feldspar 


Fio.  U.— Skelcluw  of  iitbilv  fdilsiwrx  tnmi  Diln  «t'[l» 
mile  north  of  'iiecn  IViik.  Tiorset.  Vt.    l^lIurln'4l  llfihi.    In  A,  II.  t;  />,  inpIiiHiuiu' i>r  Ktmiilttil  in 
III  A,  II,  (',  iiccundary  i>nlnr]{i.'iiitfiit  twymid  ihc  eiiils  iil  Hit-  lnililInK  lliivs.  ftliaitnliininKiirnK'iluiiv 
Iine.s  and  InrlnilonB  ol  maRTiL-tLtv,    Thi-  ifnrk  bnnilii  lii  ihv  niuirli  lire  pUntii  ut  tMnvifw  l>fln<>cn 

Hben  n[  loiuciivlii!  rllw-olorcd  liy  Umonlti'.    Diilinl  ^miiii'  xn-  <|iiHrtz:  Ih<>  rVNl  I-  mustovltr. 

grains  ha\'e  l>ccn  so  displaced  by  the  shearing  which  pi'oduce<l  the  slip 
cleavage  that  the  inclosed  bedding  lines  have  Iwt  their  proper  orienta- 
tion and  point  in  any  direction,  appearing  then  like  scattered  pebbles 
from  an  older  stratified  rock. 

In  moat  of  these  feldspars  there  has  evidently  been  a  secondary 
mineral  gmwth,  a-s  a  rim  of  clear  feldspar  extends  beyond  the  termi- 
nation of  the  Ijedding  streaks,  but  the  rim  extinguishes  with  the  core. 
Some  of  the  albitos  are  simple  twins,  the  twinning  plane  l>eing  usually 
at  right  angles  or  diagonal  to  the  included  bedding  lines  (see  fig,  (i). 
Some  of  the  feldspars  are  also  irregidarly  disseminated  in  the  cleavage 
foliation  outside  of  the  feldspathic  zones. 
7tfyi— No.  195— 0-2 2 
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This  (locurreiire  is  a  more  (complex  phai^e  of  that  d(j«;ri!>crt  hy  Pro- 
fessor Wolff  in  llii-  "  White  giiews"  of  Hoosat'  Mountain,'  in  which 
Jeid.^pRrs  arc  lillwi  with  inclusions  of  opidotc.  biotit*?.  mu»ici>vit4?,  <»lc., 
flying  in  "pltiiu's  [jiirallel  to  the  aiTangement  of  the  minerals  out- 
side the  feldspar,  and  entirely  indciwndi^nt  of  the  crystwllographii- 
directions  in  the  felil-ipftr."    Such  feldspars  are  necessarily  aecondaiy. 

The  history  of  the  Green  Pouk  whist  npiK^rw  to  be  this:  Argilhicp- 
Wv(  Hnd  cari>ona(*oiirt  (!)  jtediment  metemorphotted  into  muacovite, 
III  quartz,  chlorita,  miignctit*!,  graphite  (!)>  *'"!  feldi^jmr  schist;  coiitinm>d 
pressure  pnxJuccd  plications;  slip  cleavage  ensued,  and  diNi)lacement  of 
feldsiiars.  followed  hy  their  secondary  growth.  Whether  the  ahiitc  h«* 
rejilaced  some  other  feldsjiar  is  uncertain. 


niVElKJEXT  STIIIKES  IX  irKCONFOIlMAIlLE  UEPOSl' 


TSJB 


In  a  drift-bestrewn  and  forested  region  satisfactioi'y  contacts  betireen 

Histinct  geological  formations  must  needs  be  few.     In  the  many  mil("< 

of  boundary  Iwtween  the  pre-Cambrian  gneiKHes  and  the  Cambrian 

[-  quart2it<>s  and  schists  and  conglomerates  of  northwestern  Massachu- 


setts and  western  Vermont  there  are  but  few  such  points,  and  at  these 
lH»th  formations  are  in  apjjarent  conformity. 

There  are  some  localities,  however,  where  these  formations  are 
clearly  unconformable.  One  of  these  is  in  a  deep  transverse  incistoD 
in  the  western  flank  of  tlie  Green  Mountain  i-ange,  3i  miles  ESE.  of 
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Man<-heHb>r  villafje,  known  as  Downer  Glen.  The  i>re-Caiiil»rian 
gneisspfi  form  the  bed  of  llourn  Brook,  strikinjr  iiliiKMt  with  its  course. 
In  looking  up  the  Ntreani  the  i^anilleli.siti  Itetwcen  the  foliation  tines 
of  the  gneiss,  the  eour«o  of  the  stream,  and  the  sides  of  the  ravine  is 
apparent,  but  in  Imikinjr  downstivani  the  iiiittieeoiis  ijnnrtziteH  <if  the 
Cambrian  are  seen  strikinf|r  at  right  angles  to  the  ]h'(1  of  the  brook  and 
parallel  to  the  trend  of  the  range.  The  two  formations  upproach  within 
50  feet  of  each  other,  the  interval  in  the  brook  l>ed  Iwing  covered  with 
gravel  and  l>owIders.  but  on  the  southern  side  of  the  ravine  the  actual 
contact  can  be  olwervcd.  and  a  hand  specimen,  purtiy  Cambrian,  jiartly 
pre-Cambrian,  could  Ik-  «e<-ured.  The  relations  are  shown  in  fig.  7.  ■ 
Another  locality  of  like  puriwrt  (Mvttrs  alxmt  2*i  miles  SSW.,  on  the 
southwestern  side  of  The  I)<nne,  in  Powniil,  :i,^nn  feet  above  sen  level 


'■rlyinir  <|iii 


(see  PI.  IV).  Here  n  mitis  of  gnei.s«  with  a  plicated  foliation  striking 
about  E.-W.  (\.  ill  K.  to  \.  So  W.).  underlies  a  Ix-d  <)f  quiirtzite 
striking  X.  4."(  \V.  !ind<lipping4n-  XK.  This  NK.  dij)  ispixibtiblv  due 
to  the  Im-ai  pitch  of  »  f.dd  striking  XXK..as  a  htilf  mile  south  tliesiune 
iwk  dii)s  gently  S\V.  and  the  prevalent  .strike  of  the  ,|uiirtzite  ti  little 
east  of  these  h,calitii-s  is  NNK.  Hctween  the  gneiss  and  the 
is  a  iK'd.  1  foot  thick,  of  mnscinite-scliist  with  simie  iniirc 
appears  to  Udong  to  the  Cambrian,  alth. 


iiiirtzite 
iue.     It 
>ugh   it  may  belong  ti)  the 
gneis.s.  its  original   foliution  having  been  obliti'niteil  in  the  sheaiing. 
The  details  of  the  gneiss  are  shown  in  fig  .s. 

On  the  western  sh>pe  of  Harmon  Iliil. 
miles  SSW.  of  the  first  lo^'ality  and  T  niihv 
prc-Cumbriiui  and  the  Cambrian  i 


II  W<«Hlford.  Vt..alHmt:  lit 

s  XXK.  of  The  l><.me.  the 

n-ar  together,  although 
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not  in  M'timl  vi!*jt>)f  (tnitiu^.  The  g[>cit<i!«s  utrike  f^nprullr  dio^tiallr 
to  tJie  Given  Mountain  axis,  while  thp  Otmbmn  qiu)rtziU>  and  wliUt 
ttrikrft  ISltIc  wrwt  of  north. 

f  TliP  (juestionH  ttuit  »ucii  lixiilitios  »WHki>n  whnn  coinparod  with  the 
iDnforiiiahIc  wmtJuHw   wliu-h   Professtir  Wolff  dewrib*'"  on    Hoo«ao 
Kouiitaln"  are  iJk'w:  Whifli  of  th<*j*e  wlations  U  tlienomwl  onei!    Do 
■e  litrikeN  of  thp  gneisH  which  ure  ut  ri^rhl  aiigi*»  to  the  <.(re«-n  Moun- 
Un  rnnife  roprrscnt  Uk-  t^uU  of  the  Alfronkiao  on^nic  owv^mcnt 
nuitrcctad  by  thf  Ordoriviaii  on<?2    In  that  caiw  thv  cunformabl4>  •itriktl^H 
jirould  Ih-  diif  to  thi-  pow'i-rftil  Ordorician  movement  having  affocC^^H 
loth  Aljjonkiaji  and  Ordovirian  niiutM.-».  turning  thf  Algnnkian  ax^^| 
JB>oiit  iiitij  cunformit.v  to  the  Ordorimn  axes.    Oi-  an'  thc-M'  pre- 
ptoilrrian  Htriknn  trnnm  LTHe  to  the  Urv^n  Mountain  nnge.  purvty  local 
Hid  cxccptionali    Thpj*  few  localities  may  be  im-ufficivnl  to  decide  w 
liutioilant  n  niattur.     Further  iiive»tiffationn  in  Vermont  and  (^anada 
aught  to  throw  light  uiwn  it.     The  qmwtion  whether  we  hav  here 
indii'uliiiUM  of  (hn  proinihle  nourae  of  the  lirst  hUU  and  x'alleyit  of 
A.lgankian  timi<  ift  an  intert-ftting  one.^ 

f  Sliivhel  L^vy.  in  a  jiketch  map  of  central  Kranc«  (K>llattNl  inoctly 
ttmn  official  mapx  of  th*-  Freni-li  geoto(fit«l  survey,'  jpvca  in  differ- 
Hit  i-olorw  tile  directionM  of  two  supei-pofled  oixtgruphic  syMenw.  one 
lating  to  Cnrboniferonjf  time  and  meandering  from  eiuit  to  west,  the 
other  to  Tertiary  time  w\t]\  iixm  nearly  north  and  south.  Could  >ucb 
n  niup  lie  i"ii-.ti(iitr(l  for  any  considerable  area  in  North  America 
allowing  111.' ilitlVri-nri'  hrlwccn  the  directions  of  compi-es-sion  in  Algon- 
kian  and  Ordovician  time'f 

CONCLUSIONS. 

Notwithstanding  the  somewhat  heterogeneous  character  of  these 
local  geological  (ietiiil«.  they  all  point  to  the  complex  interaction  of 
me<-lmiiical  wtratigmphical  processes  with  more  obscure  chemical  molec- 
uliir  prncesses,  and  in  one  case  at  least  with  biological  processes;  and 
they  also  indicate  what  far-i'caching  inductions  may  be  drawn  or  ques- 
tions awakened  Ity  the  study  of  phenomena  occupying  but  an  insig- 
nificant amount  of  spicc. 
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Albitc   feldspar  in  Grcvn   Moniitiiiii   iiml 

Tnconic  Range  rocks l*; 

in  n1USCOvite-(^^hi8t,  nketchi's  of.  fntm 

thin  Hectlons 17 

Algonkian  and  Ordovfcinn  oniuenic  iiiovc- 
mont8  in  (.JriH'n  Mountain  n-Kion, 
qu'jstions  conct'rninjr "JU 

Allen,  K.  T.,  rtjport  on  calciti'  liv l."> 

Allenttpiurh.  (J..  citiHl I'l 

Annelid  Ijoringj".  ^hi-ar  indicaU>d  ]ty ]'2 

Arlington,   Vt.,  nnni.-lid   TxiriiiKs  showing 

shear  in  qimrtzitont 12 

Bennington,   Vt.,   ult)ite  a>so('iai('(l    with 

qnartz.chloritt'.and  pyriU-Niiiinlat.        Hi 

Boardnian'  Hill,  Clartixion.  Vt.,  rumliriaii 
^■liisl  <»n,  j)lati'  showin;?  ov«Ttiinu-il 

Hvncline  of 11 

quiirtziti.'  at  top  of,  plato  slwiwinv;  ovcr- 

timiod  syncliiic  oi I'l 

relation:*  of  ledgos  t«»  ov(.'rthru>t  ar.  dia- 
gram HhowiiiK 10 

Boringf*.  annelid,  shmr  iinliiniiMl  ],\- ij 

Calcitu  and  ilol(»nnii.-,  intirt»iMiiiiiiL'  mi i:;  i'. 

Cambrian  iiiitiri/itf  at  Thi.'  I)i»iiii',  rnwinil. 
Vt.,<.'oiitai.'t  of  pn--('uiiit>rian  tfmi«i«^ 
with,  ]ilatc  ♦iliowiii;? l«i 

Caves  in  .M-hist>  nrar  l'i)Wtial,Vi.,  f<iriimtion 

r.f nil 

Clarendon,    Vt.,    ovcrtiiriud    syinliii*'    in 

Caiiiliiiaii  >i  hL^t  at,  plate  '•howiim  .         1-1 
(luarl/ilo  at.  j»latr  ««lniwiM^;  tiytTtunu'il 

syni-liin'of l-j 

Df  Marjroric.  K..  mid  Iltrlni,  .\.,  rili'd Jn 

Dolomite  fn»in  'In-rii   I'»'ak  ijiiarrit.'s,  l)iir- 

st't.  V|.,  iinalysi«j  of It 

IliU'iu'Hs  of  grain  «»f 11 

Dohtmiteand  ealcitr,  int«'rlH.'ddiiJgof liM.'i 

Dolomite  and  phyllito,  intiTlM-ddcil,  roii-r- 

enj'o  to l.'i 

Donu>   (Tho).  Pownal  Vt.,  mu-onforniahli'  i 

«U'[»osits  on,  divergent  «triki->  in U» 

I>orsi't.  Vt..  fold,  isoclinal,  in  marlile  nrar, 

diagram  .«ihowing v» 

folds,  pinched,  at.  description  of  and 

I>lfttc  showing 10 

interbc<lile«l  cnlcite  an<l  doloiniti'  n«.'ar. 

diagmm  sketch  iihowinK !."> 

schist  from  leflge  near,  de»^'ri[ition  of..  ItJ-lT 

D«>wner  (Jlcn,  Manj'hcster.  Vt.,  contact  ]>e- 
twccn  prc-CamlM-ian  g!iei>s  atid 
Cambrian  sehi.^t  in.  diagrams  illns- 
tniting 18 


i*}|gc. 
Downer  (ilen.  Manchester,  Vt..  divergent 

strikes  of   iinconforma)»!e  de]Mi«>it> 

at 1^-PJ 

Kmmons,  K..  I'iTcd HI 

Faulting  in  a  /one  of  folding,  occurrence 

of in  11 

Keld^iMir.  albite,  in  'irct-n  Mountain  ami 

Tac<»nic  Kange  rtK'ks Iii 

in  musiMivile-M'liist,  >ketches  of,  from 

thin  >eciion< 17 

Kcld.xpar  crystals,  rock  bedding  cn».v*.ing...  it'i-i.s 

Fold  at  Pitt. sford.Vt  10 

Fold,  elongated,  in  •piart/.llc  at  Williams- 

t<iwn.  Ma***!.,  plati*  sliowlng I(» 

Fi>l<l.  isrwlinal,  in  mari)I»-  near  OwN  Hea<l, 

I)or*i-l.  Vt..  tliagram  showing l» 

Fold,  ]iinchcd.at  DorM-t,  Vl..  descrljitlon  of 

an»l  plaie  sluiwing 10 

Finding.  elTeets  of 10-11 

eloiigaiiorj  in 11 

iinel<is.  pre  rambrian,  at  <-iintncl  with  Cam- 

)iri:iii   iinarl/ite.  iliagram  showing 

■"(rwitiin   in !'.» 

at  Th"-  lioi.M  ,  rowiuil.  Vl.,  plate  ^hou 

Ing  CMiil.ict  III  i{ii:irt/.iti>  with jtl 

diagrams  Jllu»lrMting  contuci  oi'  Cnin- 

briaii  sclii'-i  with is 

(in-en    Peak.   I)or>ft,    \t..  isorlin«-««     biiri 

zontal    at '.Mo 

schist  at.  Iiistiiry  of is 

viliisi  from  liilgi'  n«"ar.  di-scription  oi'..   ]»i  17 
<;rei'n  I'l-ak  ijuarries,  I)(»rsci.  Vt..  dolomite 

from,  analysi«<  <if n 

interin'ilding  «»f    cali'll*-  an«l    dolomiti- 

at l:: 

Harmon  Hill.  \Vo«Mlfor«l.  Vt.,  uneonformM- 

ble  ile|iosii^jit.divergi'nt  ^iriko  in.  ly  Ju 
Hnye«..  ('.  W..  ]iinched  fold  at  Pitl.«.f«»rd,  Vt., 

oli«.crveil  by hi 

Heim,  -\..anil  De  Margerie,  V..,  cite«l "JO 

iMiclines,  liori/outal,  at  <ireen   Peak.  Ver- 
mont, oecurrene**  of *j-\{t 

L»'vy.    Michel,    sketch     map     ol     i-cntral 

Fraiii'e  by.  referenc<>  to 1*0 

Limestone   concretion-,    iilano-ctnivex.  at 

Nassau.  X.  V l"J-]:> 

cross  section  of l:t 

Manchester,  Vt..  diagram>  illustniting  con- 
tact  la-tween  pH'-Cambrian  gnei>«i 

and  ( 'ambrian  sj-hist  at IS 

divergent  strikes  in  nnconfonnable  d^-- 

jHKit!*  near l.v-19 

21 


EuMb  (ckloltr  aad  Oolomlk-V.  [nuTbol' 

piDcibol  lulil  In,  pUWrbnwlOK; 

lani.  F.  B..  rcfcrmiM  tovorli  ot 

Inunt  ADUumy.  Bennliuioa.  Vt..  tlMri! 
niHiulnlwI  ttllUijunrli,  rhlniltr.nnil 
jTrtW found  on --.- 

tointt  BiiltM.  Vi-noont,  imillii»  (IkitI- 


llmeovtlFHwhUt,     kIMiu     tvlil'imB     In. 

idcMchM  at.  Irom  thin  h.-oUuir  .. , . 

ta,  K.  Y„  pUuiKoavca  Unwilaiw  tea- 

Vrvtlonii  iiL 19 

a  tmwvnlo  moTiiiin-nl  •dwUng 
AUonklkn  and  or  :tivlet*n  nruKCT. 

niUMtlpniimniwmlUK ■ 

iHor  tT««k  ViUlry,  Vt>niumi,  cfotonitM  In 

nlolte  BUuiiJt'  tn 

H  Head,  DoTMn.  Vt.,  lueittul  lold  Ui 

umHiIh  nrw,  i]I<(niinii1ii>wlii||. 

^bjUtK  ani  iolamlit,  Inicrhvd.'lcd,  mttf 


>wu^,  V(..  pJabr 
il  mUlaaixUiini, 


<iyuu)lii«  (ovortumrf)  In, 

Vt.,  iiUti:  ibnwlii^. . . 
Ilwwielim-  Ociiintj'.  N.  Y,. 


Vl,  liltichwl    ( 


l>  loitntait  e 


Ml.  VI,.  dlTcnnnl  aiikm  lu  nncoB. 

fnnniibla  datHnlts  lU 

Mlatuiil  iinulxilw  ul,  pbLbi  iihinilnii 


^lii^rlDTi  whl*t>  onu',  I 


'  lUveigcaiMrikMln..  u-U 


Schist  at  amcii  I>Mk,  Diinwt,  Vl,  hlatuty  -a.       U 
Imu  IvAgr  luur  Rnwn  fivk,  I>w»M, 

Vt.,d(«prlpHon  ol 14-n 

ihlti  Kctlon  ol M 

BcIiM,  CAinluiui,  tin  BflMdnikn  HtlL  Cttr- 
railaii,  Vl„  iiy"'''!^'^  (nvtniiTiKslj 
in,tnapiihowiiF - U 

^^<iit.CiiBilntiUi,iUid$iitl».pr^l'iUBbt(aii. 
rontairt  belwen,  diii£iiim8  lllui*- 
In>HllK U 

Bobbin  nuu  Powiud,  Vt..  namret  and  jMnt* 

In IM»     ' 

fimlltbuii  iHirtnen,  idwir  IndUMtnl  tiy ,       it 

ftidltcr.  O.,  uulfiit  ordaloniie  by M 

Tfbtivtamlitc,  Banninpoii,  Vt..  alliite  uwi- 

pynie  (mind  •! I*. 

VmnaiM,C,  tL.elDrf U- 

VoBt,  J.  ».  U  dWd tlkU-   ' 

Wva..  rotd 
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